WO 03/ 037916 PCT/ EP02/ 12022 LI NEAR BASI C COVPOUNDS HAVI NG NK- 2 ANTAGONI ST
ACTIVITY AND FORMJLATI ONS THEREOF Field of the invention The present

i nvent i orwpaeBas®s6 t o conpounds ant agoni sts of tachyki ni nspPCa/Epenexat, in 5
particul ar of neurokinin A, and to their use in pharnaceuti cal

formul ations. State of the art Tachykinins is a famly including at | east
three peptides, known as Substance P, Neurokinin A (NKA) e Neurokinin B
(NKB). The research in the field of the tachykinins antagonist, mainly

o 1 he pagNEaNE BASIE COMEP s HANaNG e, AN R O ARy AR s
to the digsEVENAPIONS THRREQRIes contai ning one or nore units of
D-triptophan (Regoli et al., Pharnacol. 28,301 (1984)). However, the
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ant agoni st activity. These studies |lead to the detection of adequately
deri vat i Sateifdherrtc and nonocyclic peptides, antagonist of neurokinin A
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20 i nst ang&irdiiniieA ENK ApNéugsktiniabs (NKB).WO 9519966 and No. WO 9845262; but,

be being selective for, NKI receptqr, these conpounds have.structur.al
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I nventl OflTon%' $8 pihrRabassicdCuseEDr 39¢h Wledthar GRIIOURPEINY (Hulisle aités vty do

not usually have a basiT group and do not exhibit an
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but WO 03/,9:348ik6 aBlfsityERBede1stitfies lead to the detection of adequately derivatised bicyclic
and monocyclic peptides, antagonist of neurokinin A (Patent Applications No. WO
9834949 and No. WO 200129066).
Various compounds have been claimed as selective antagonists of Substance P, for
20  instance in Patent Applications No. WO 9519966 and No. WO 9845262; but, besides being

selective for NK1 receptor, these compounds have structural characteristics which are

different from the compounds of the present invention, mainly the lack of a basic amino
group.
Among NK1 antagonists, we can also mention those described in Patent Application No.
25 WO 200014109; among these compounds, there is not even one alpha,alpha-disubstituted
amino acid, and the basic group, when present, is in positions that are very different from
those in the compounds of the invention.
Also in Patent No. EP 394 989 the compounds with NK1 activity do not usually have a
basic group and do riot éxhibit an alpha,alpha-disubstituted amino acid.
30 In Biorganic & Med. Chem. (1994), 2 (2), 101-113 (8. Boile et; al.) compounds with NK2
activity are described, which contain an alpha,alpha-disubstituted phenylalanine (Phe), but



2 they do not exhibit the basic characteristics nor they can be associ ated
to the structure described by the general formula (1). In Patent

Appl i cat iwo iBlo379%0 9404494 NK1 ant agoni sts are descri bed, PeffEPa2/€0p2 bit a
di substituted al pha, al pha-am no aci d whose structure do not correspond to
the general 5 formula (1), in particular for the presence -anobng ot her
things - of a -0-CO group in the plage of XI. Summary of the invention It
has. been surpr|5|ngly found that the present non peptidic conmpounds of
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giving basic characteristics to the compounds
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wherein:
X1 is a group selected from -NR6-CO-, -CO- and -NR6-CS-
R1 is an aryl or aryl-alkyl or aryl-ethylene group containing from 7 to 12 carbon atoms,
20  wherein aryl indicates a group selected from the group consisting of pyridine, pyrrol,
thiophene, benzene, naphthalene, imidazol, diphenyl, phenyl-thiophene, and it can be
possibly substituted by one or more groups independently chosen from the group
consisting of halogen, C1-C6 alkyl possibly substituted by not more than three fluorine
atoms (such as a trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not
25  more than three fluorine atoms (such as a trifluoromethoxylic group), OH, -NHR10, -
N(R10)2, -SR10, -CONHR10, -COR10, -COOR10, -R9COORI10, -OR9COOR10, -
RICOR10, -CONHR10, -ROCONHR10, -NHCOR10, and -nitro, wherein R10 is H or a
linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6 alkylene chain;

or the radical:



WO 03/ 037916 PCT/ EP02/12022 3 D possibly substituted by one or nore
substituents independently chosen from hal ogen, O - C6 al kyl possibly
substitutwo opsmeé nore than three fluorine atons (such a®Ca/EP02/12022
trif|luoronmethylic group), Cl-C6 al kyl oxy possibly substituted by not nore
than three fluorine atoms (such as a trifluoronethoxylic group), -OH,
-NHR10, -N(R10)2, -SR10, - CONHR10, -COR10, -COOR10, -R9O000R10, -OR9000RL1O
- ROCOR10, -CONHRI O, - ROCONHR10, -NHCORI O, and -nitro, wherein R10 is H or
a linear or branched Cl1-C6 al kyl i is a linear or branched
Cl- C6 al kyl ene chain, and 1o where 7 CH2, O-CH2 or N-R7, wherein
R7 is selected fromthe group co ) \\1, a linear or branched Cl-C6
al kyl chain, and acyl radical R84{CO re| n/R8 is selected fromthe group
consisting of Hand |linear or bransed al kyl chain; R6 is selected
fromthe group consisting of H and |1 near or branched Cl1-C6 al kyl chain; A
and B are independently sel ected fromthe group consisting of |inear or

branched C 1- 15 al kgy chain, aryl or arylalkyl chain wherein the_ aryl
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-CONHRI O, - COR10, - COORLO 0, -RICORL0,” -~ CONHRI O

- ROCONHRI ®9ccmmm ONPHE@RIQH Etndomtmaevh@rmn Riﬂos |l'r§ otfadinear 01 breaghedrChC8nched

Cl-C6 al k r al kyl ene group, 25
or A and é!ky oger{jﬁréélﬁ\% Fﬁllbﬁaé%éar%gﬁgda(t?ic;md&taﬁgﬁm%}%gﬁ%nh%d are bound, may form
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CH2) m n.the n_ljne indicates a _passible double
f)on d) n( aﬂﬁ}-ﬂ]acié?gaf r?\é\g%@fb@ﬁ]\tq Cg@?]gﬁ chaljn and acyl radical RSpCO wherem RS s
selected from the group consisting of H and linear or branched C1-C6 alkyl chain;

R6 is selected from the group consisting of H and linear or branched C1-C6 alkyl chain;
A and B are independently selected from the group consisting of linear or branched C1-C6

15 alkyl chain, aryl or arylalkyl chain wherein the aryl portion is selected from the group
consisting of benzothiophene, indol, pyridine, pyrrol, benzofurane, thiophene, benzene,
naphthalene, imidazol, diphenyl, and it can be possibly substituted by one or more
substituents independently chosen from halogen, C1-C6 alkyl chain possibly substituted by
not more than three fluorine atoms (such as a trifluoromethylic group), C1-C6 alkyloxy

20  possibly substituted by not more than three fluorine atoms (such as a trifluoromethoxylic
group), -OH, -NHR10, -N(R10)2, -SR10, -CONHR10, -COR10, -COOR10, -R9COOR10,
-OR9COOR10, -R9COR10, -CONHR10, -R9CONHR 10, -NHCOR10, and -nitro, wherein
R10 is H or a linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6
alkylene group,

25 or A and B, together with the carbon atom to which they are bound, may form a group
having general formula (II):



1 or 2; R13 and R14 are independently selected fromthe group consisting of
H Cl1-C6 5 al kyl chain, or they can be |linked to forman aronmatic group

sel ect ed Wooaios19e6 gr oup consi sting of benzot hi ophene, i nacir/EPpYLiod: ne,
pyrrol, benzofurane, thiophene, benzene, naphthal ene, imdazol, and

bi phenyl, which can be possibly substituted by one or nore substituents

i ndependently sel ected from hal ogen, Ch-C6 al kyl possibly substituted by
not nore than three fluorine atons (such as trifluoromethylic group),

Cl -C6 al kyl oxy chain 10 possibly ﬁubsti tuﬁed by not nore than three
fluorine atons (such as trifl uorongt hoxy)i group), -OH, -NHR10, -N(R 0) 2,
-SR10, - CONHR10, -COR10, -COOR10, -FRSE 0, -OR9000R10, -ROCOR1O0,

- CONHR10, - ROCONHR10, -NHCORIO ang -nitXo, wherein R10 is Hor |inear or
branched C1-C6 al kyl chain, and @Hjq dQHayear or branched C1-C6 al kyl ene
chain; 15 X2 is selected fromthe gr consi sting of -CONR6- and - CH2NRG-,
wherein R6 is as described above%s\el ected fromthe group consisting
of an aryl-al kyl or aryl radical erein Thglhryl portion is selected from
the group consisting of benzothi ophene, indol, pyridine, pyrrol,

benzof urane, thiophene, benzene, naphthal ene, im dazol, and bi phenyl, and
it can be,20.pgssibly substi ) i 'Im%ep@odently
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chai n, angpiRBalese, dmidazeBrandrbifireayk; vedctCedn 05 pabsily enbstiftigd by M omEPIKes at
| east a basic am no grqup, and it is.represenied. by th : a.
- Ra- X3- Reubstiteatondepesdply seissie 59D shioReq eGP ) pp SRy g Red BEIM B
group congi3lditnle flnorfde fmd)dihoarinkSroribieiel @iy I01€s allyloxyadtiahhat | c

het erocycl'e contalning at [ east one atom sel ecte romN, S and 0, a]gg
possifpl y posditslyi substétdtedybyonet moret then dhredlugring latogaso(sysh ¢ tHIlUEMEROZYp, in

which R15 5 is se h 0 hstd oS RARL Br1gR11,

wher ei n Fﬂr(iupaﬂ'@}iil%ﬁ'fﬁﬁgd&!gg%a'mbf %%br#gggg’ 0 @‘g%é)’ gr € érﬁ%é?i neaf or

br anched _Grbcgori & YR9GORID; -CONHR10, -ROCONHR10, -NHCOR10, and -nitro, wherein
R10 is H or linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6

alkylene chain;
15 X2 is selected from the group consisting of -CONR6- and -CH2NRG6-, wherein R6 is as
described above;
R2 is selected from the group consisting of an aryl-alkyl or aryl radical wherein the aryl
portion is selected from the group consisting of benzothiophene, indol, pyridine, pyrrol,
benzofurane, thiophene, benzene, naphthalene, imidazol, and biphenyl, and it can be
20  possibly substituted by one or more substituents independently selected from halogen, C1-
C6 alkyl possibly substituted by not more than three fluorine atoms (such as a
trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not more than three
fluorine atoms (such as a trifluoromethoxylic group), -OH, -NHR10, -N(R10)2, -SR10, -
CONHR10, -COR10, -COOR10, -R9COOR10, -ORICOOR10, -R9COR10, -CONHRI10, -
25 RYCONHR10, -NHCOR10, and -nitro, wherein R10 is H or a linear or branched C1-C6 -
alkyl chain, and R is a linear or branched C1-C6 alkylene chain,

R3 includes at least a basic amino group, and it is represented by the general formula:

—R4 - X3" R5



- aryl-alkyl or aryl wherein the aryl portion is selected fromthe group
consi sting of benzothi ophene, indol, pyridine, pyrrol, benzofurane,

t hi ophenewolanz®ne, napht hal ene, i m dazol, and bi phenyl, pamdroz/1man be
possi bly substituted by one or nore substituents 10 i ndependently sel ected
from hal ogen, C 1-C6 al kyl possibly substituted by not nore than three
fluorine atons (such as a trifluoronethylic group), Cl-C6 al kyl oxy possibly
substituted by not nore than three fluorine atons (such as a '

trifluoronethoxylic ar H - NHR -N(R10) 2, -SR10, - CONHRI O

| OOR10, | B I-Sﬁﬁ%i%fn@wg@eﬁdﬁﬂi%‘,‘oﬂg CORL0, - CONHRLO, - ROCONHRIO,
-NHCO?lO,-@p@G-mﬁélm,odcegejcuban@lﬁbQ is Hor a linear or branched C 1-C6

al kyl group, and RO is a |linear or branched C 1-C6 alkylene group, X3 is a
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f rom tshe jgrselépted dsth thé Repupf copyisting bfl-NR11Ri Pand dORe1, whareinhRli 1 nad R12,
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- CH2CH2- , R18 1s sel ect from the” dgroup “consi sting of norpholine,
pi peri di rthreep§inonind citones (sushr ath\ad tfiyoremethybic r groyiky oF hiCop phkatoxyc podsiigxane,
di oxane, 1, 4.djqgxa-spiro 5).dec and  an arqmatic.sel ected fromthe group
cone, ot | rbHEier PERE R A BHeR dlool gl Gyt & SR SReETTLS ol -

PCT/ EPO2/ 3RO2RIHF1 0, hlr«[mleml SR 10hi eoNBR1&ndCcoRe0y l-coassioy! RopdORiIg,ut ed by

one or nore substituents selected fromthe group consisting of hal ogen,

Cl- C6 al KQRIGOORIHL YRICBB 0,t-GONHRI0,nBOCANER haNHEORER andyraition avheradns
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from 5 uuasn@hag'rmr or branched C1-C6 al kyl chai n;

X3 is a single bond or it is selcted from the group consisting of -CH;-, -CH,-CH;-, -CO-, -
OCH,-CH,0-, -O- , -NH-CO-CH;-~, and -NH-CO-;
or -R4-X3- taken together are a group -CO-CHo-

20 RS5is:
an aliphatic heterocycle selected from the group consisting of pyrrolidine, piperidine,
morpholine, chinuclidine, diazepan, tetrahydropyran, 1,4-dioxa-8-azaspiro[4,5]decane,
possibly substituted by one or more substituents selected from the group consisting of C1-
C6 alkyl, hydroxymethyl, -OH, cyanomethyl, and C1-C6 alkyloxy;

25 - an azetidine possibly substituted by a group -(CH,),-R17, wherein R17 is selected from
the group consisting of morpholine, piperidine, pyrrolidine, tetrahydropyran, and
tetrahydrothiopyran;

- a piperidine possibly C-substituted by a C1-C6 alkyl chain, substituted by a group X5-
R18 wherein X5 is a bond or a group ~C(R11)(R12)-, -CO-, -COCH2-, -CH2CH2-, and

30 RI18 is selected from the group consisting of morpholine, piperidine, pyrrolidine,
tetrahydropyran, tetrahydrothiopyran, cyclohexane, dioxane, 1,4-dioxa-spiro(4,5)decyl and
an aromatic selected from the group consisting of thiophene, pyridine, furane, pyrrol,



- a piperazine possibly Csubstituted by one or two Cl1-C6 al kyl groups, and
possi bly N- substituted by a group chosen from -SO2NR11R12;

(CH2) 20( OMP)030B1916 CH2CN, or by the group - X4-R16 wher ei n PK4/EP92/®20RDNd Or
it is selected fromthe group consisting of -CO, - CH2-, -CONR6-, -COCH2-
and -CO NR6-CH2-, and R16 is selected fromthe group io consisting of
pyrrolidine, norpholine, tetrahydropyrgn, tetrahydrofurane, dioxane,

t hi ophene, pyridi ne, phenyl, naphthyl, diphenyl, pyrazol, oxazol, isoxazol

and thiadi azol , ossj bly, substituted .0 or nore qroups..selected from
hal ogen, tidadiegolg, ZPfeC‘FldCBhené{f RW@E&S“%&PP% PR, OT R Sgﬁ s %?ﬁeecgeéls
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defi ned %?Qﬂfgnéa?ofﬁfahﬂ?édk@'f-cgraﬁé&}?cﬂé?ﬁ;si bly substituted on the ring by a

group selecte romNRL1IR12, 20°wherein R 1 and R12 are as defined above;
- an aryl- gpipapzmelpossibly Esubstitited by onp ot twe HtChglkat stawpsHndmossiblyNdi ne,
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conpo the present 25 fornula (1) conpounds, i.e. the conpounds of
general f@HauFGONRG-i RCRETRN ande-CH-NRSrEHoz fndi R16)dndelegled fromihe ¢HOUPhe

presence of .an al pha, al pha-di substi.t ut ' i d es of at
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basi ci t y,thﬁ)?ﬁeﬂé‘?p‘yﬂﬂi%é,dﬁfeﬂﬁl, agplithylpaiphbiyly pstrzelsdxazal, isdxazalcindrthiatiagolof t he
products belonging to the general fornula (I%, 30 Furthe{: g%{ﬁﬁﬁ}l g:fl ége
present inessihlyi sWbstifuted; bie onm aF mese grqupaselgcisd s dglogey - het
conpounds . of al. 4f I ' | f inorganic acids selected
fromthe %@8&%@&’%1?&@3\%@%%@?3@ . sul phuric acid, phosphoric
acid, acethf @aind, gioupf bdletahdain cth¥\Frods 0SnSitngPOT/ -EPR2IR P 2 NH(CH,)m-

o B OO et Bl 36k ] WL 350 SHE i
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- an amino-cycloalkyl group possibly substituted on the ring by a group selected from OH,
and NR11R12, wherein R11 and R12 are as defined above,
-a cycloalkyl group possibly substituted on the ring by a group selected from NR11R12,
20  wherein R11 and R12 are as defined above; ’
- an aryl group selected from the group consisting of thiophene, pyridine, furane or phenyl
possibly substituted by one or more substituents selected from the group coﬁsisting of
halogen, C1-C6 alkyl, C1-C6 alkyloxy, and OH.
Further object of the present invention are the ‘retro-inverted’ compounds of the present
25  formula (I) compounds, i.e. the compounds of general formula (I) in which one or more
amidic bonds are inverted.
The presence of an alpha,alpha-disubstituted amino acid and the presence of at least one
amino group in R3, which gives to the compounds a strong basicity, can be considered as a
peculiar structural characteristic of the products belonging to the general formula (I).
30  Further object of the present invention are the pharmaceutically acceptable salts of the
compounds of general formula (I) with organic or inorganic acids selected from the group

consisting of hydrochloric acid, sulphuric acid, phosphoric acid, acetic acid, trifluoroacetic



5 insertion into the structure of formula (1) of chiral residues or groups.
Furt her object of the present invention are the pharmaceutical fornulations
conpri si ngotoams7aeonpounds of general formula (1) and the wsa/EPL2/smR
conpounds for preparing pharmaceutical fornulations for the treatnent of
di seases in which neurokinin A plays a pathogenetic role. 10 Detail ed
description of the invention Preferred conpounds of the invention are the
conmpounds of general forrrul a (I) vvherei n the am noacidic residue of

general formula (1] i S selec d fr rou
consi st i ragichPxakigias é?ﬂ?‘?:‘c raé’gr aleic 6‘?8’8.&’&1 r% a§lf’§§{1‘?c{uﬁ’f@81 Sﬁ?&c agl ({ %/}gdeg P
sel ected J&ﬁ@cﬂf“e group consisting of 1-am nocycl ohexane-I-carboxylic acid

(Ac6c), 1-am nocycl opent ane-| -car boxylic acid (Ac5c),
1- ani nocyRirtheanore3- ebjest! -ofc dhd oprgbint meuuqmcac) thel singlsoiesansiomars i andci d,

o 2§’ N eereaisvat o Mrcontupdof piraila 0 ar R AhALH SrigmaRl RAK he A1 ¢
”Et hyls @&&M&Q &&Fﬁ%m&ﬁ%mmaa (15 oA k@ida@s Begroups.

thyI n-propyl glycine, 2- nethyl-2-(2-butyl) glycine,
2 net hy| - Burthenbbijest cg]th@pmqntinmu@yarﬂﬁh@hlwrmlawlﬁ@l foan@iatlw cogpprisingdheups

?Lieﬁfi orFHIPEY RO RIBTILTIRY DI 1) Soo8! ol soRebliP RE Bilearipe,
I's an @{a)ﬁha&ﬁuedl%nﬁﬁmﬁ&@%r SHeOwdatBeNt 6 diéeagesfihovhigh heurbRiniraAbglaysas ons,
V\/ner ein a roup selected from benzene, naphthal ene, and bi phenyl

possi bly mnlmgencm .by one or nore groups independently selected from
hal ogen, 0SS bl ituted by not WO 03/037916

PCT/ E%Z/l%?@ggd% nt‘ﬁléﬁe%‘w;é@g#l uorine atonms (such as a _
trifluor opeidiedi dénﬂibﬁﬂ@s) of 16k if¥Entibk yieothy compewids|of genérat farmulad(Ih whewtin nor e
than three fluorine atoms (such as a_ trijfluoronethoxylic group), -OCH,

-NHRLO, - e Rmipqacidicyrsigue o dormudskhly - COOR10, - ROCOOR10, - OR9COORLO,
-ROCOR1IO, - CONHR10, -ROCONHRI O, -NHCOR10, and -nitro, wherein ,

A>< B
Re (i)

15
is selected from the group consisting of aminoacidic residues of o0~ disubstituted
glycine-type selected from the group consisting of 1-aminocyclohexane-1-carboxylic acid
(Ac6c), 1-aminocyclopentane-1-carboxylic acid (Ac5c), 1-aminocyclopent-3-ene-1-
carboxylic acid (Ac5c), 1-aminoisobutyrric acid, 1-aminoindane-1-carboxylic acid (1-Aic),
20 2-aminoindane-2-carboxylic acid (2-Aic), 2-aminotetraline-2-carboxylic acid (2-Atc), 2-
methyl-2-ethylglycine, ~2-methyl-2-isopropylglycine, 2-methyl-2-n-propylglycine, 2-
methyl-2-(2-butyl) glycine, 2-methyl-2-isobutylglycine, 2-methyl-phenylalanine; and the
other groups are as defined above.
Preferred compounds according to the present invention are the compounds of formula (I)
25  wherein: »
- X1 is a CO group;
R1 is an aryl or aryl-ethylene group containing from 7 to 12 carbon atoms, wherein aryl is
a group selected from benzene, naphthalene, and biphenyl possibly substituted by one or
more groups independently selected from halogen, C1-C6 alkyl possibly substituted by not



5 ROis Hor a linear or branched Cl1-C6 al kyl chain, and RO is a |linear or
branched C1-C6 alkylene; or it is the following radical D 10 possibly
substitutwo obp3®™ne or nore substituents independently sel @ctrauPot/1me

hal ogen, C C6 al kyl possibly substituted by not nore than three fluorine
atonms (such as trifluoronethylic group), CI-C6 al kyl oxy possibly
substituted by not nore than three flgorine atons (such as

trifl uororrethoxylic group), -OH, -NHRIO -N(R O 2, -SR10, - CONHRI O

-CORI O -COCR10, 10, OR9000R10, 5 HRI @]
; NHcmlomosmaham fhreg, ﬁ%ﬁl@?a tomyi(ey asl—lao'i“%ig ‘?9‘136}0 s’FO&RJe QEH‘% Al kyl
chai n m'sgosﬁ%éfﬁﬁﬁmpﬁm@' T @u&nﬁ@aﬁiﬂéﬁk@h%s@ﬁdﬂﬁor@ﬁ&h&@hbel n D

0, er-ei+n R7--1s-selected-from. lhe group consi sting of
1- 1 I i ngmup);r—OH bNHBdBedJ(RIIOEﬁSRIIBwCQIﬁHRﬂQ, £OR10, 10OPRIORRICOORH. e n RS

o SELRACGSTA RPN, (£OVAN, TGN SHRERL T SR .,

or branc g‘?@ i &% l?ﬁééi/ br brancﬁeti@ 1B0%b %ﬂ(ﬁ@haﬁh Canlder%9 hUElidar 8£BRAHed[CI-T8] a
(rrr)y A N CO Ro (I 25 1s an a, a-di substituted gl yci ne-type residue

sel ect eda]laytme;t he gr oup con5| sting of 1 am nocycl ohexane- 1- car boxylic
(Ac6c), 1-am po | apent ane-1-carboxylic acid (Ac5c), W 03/037916
PCT/ EPOZP?L‘%?Z@‘ %}&’l gri“ﬁﬁ?aﬁdane-l -carboxylic acid (1-Aic),
1-am nocycl oRent an- 3- epe 1- carboxylic acid (Acbhc),

8 \Wé, 2-nethyl-2-ethyl-glicine, R2 is a phenyl net hyl
Mjyuted on the phenyl portion by one or two groups
¢l ect #d fromthe group consisting of hal ogen, C-C6 al kyl,
Cl-C6 5 a OXy,~Bnd OH, - X2 is selected from-CONR6- and - CH2NR6; R3
i ncludes at | east one basic amno group and it is the foll ow ng group:
-R4- X3-R5 wherein 10 - R4 is sel ected fromthe group consisting of a group
(G

pogl\,(sdzﬁy substltuteci;“tr;I one or more suf)stltuents independently selected from halogen, C1-
C6 alkyl possibly substituted by not more than three fluorine atoms (such as
trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not more than three
fluorine atoms (such as trifluoromethoxylic group), -OH, -NHR10, -N(R10),, -SR10, -
CONHR10, -COR10, -COOR10, -R9COOR10, -OR9COOR10, -R9COR10, -CONHR10, -
15 ROCONHR10, -NHCORI10, and -nitro, wherein R10 is H or linear or branched C1-C6
alkyl chain, and R9 is a linear or branched C1-C6 alkylene chain, and
wherein D.= O, S.or. N-R7 wherein R7.is-selected.from the. group consisting of H, linear or
branched C1-C6 alkyl chain, acyl radical R8-CO, wherein R8 is selected from the group
consisting of H and linear or branched C1-C6 alkyl chain;
20 - R6 is selected from the group consisting of H and linear or branched C1-C6 alkyl;

- the amino acidic residue of general formula (III)

A>< B
Rs (II0)

25 is an o,o-disubstituted glycine-type residue selected from the group consisting of 1-

aminocyclohexane-1-carboxylic (Ac6c), 1-aminocyclopentane-1-carboxylic acid (Ac5c),



3, a C5-C8 cycl oal kyl ene group and an aliphatic heterocycle selected from
pi peridine, pyrrolidine or piperazine possibly substituted by one or two
Cl-C6 al kwb oslozioms; - X3 is a bond or it is selected fromPChNEPg2/mOP2
consisting of -CO-, -CH2-, -CH2-CH2-, -CO CH2-, and -NH-CO; 15 - R5 is
selected fromthe group consisting of: a) an aliphatic heterocycle sel ected
from pi peridine, pyrrolidine, norpholige, diazepan, tetrahydropyran,

t et rahydr ot hi opyran, and 1, 4-di oxa-8-azaspiro[ 4, 5] decane, possibly

S amonst e ki S 5 St gt L cpbil o
consi st i HCSH BB o e e e, et rahyar opyr an. and
AP R i ol e i gl v e A
sel gct ed groupsrindenenslestiy S@B%%‘??%Fh@‘%cgowcﬁfispﬁ ﬁﬁ%‘l? et QSCW’%; G- ,
and h%h&??&ﬁl&aéﬁ is selected fromthe group consisting of furane,

nor p , "t hi ophene, tetrahydropyran, tetrahydrothiopyran,
pyrrol i dixg,is selyséd roma@ONRG-cAndp€HARS; 1- 3- di oxane, thiazole and

1, 4- di oxa-spiro(4,5)decyl, .possi bl substi t ut o) Or nore groups

sel ect ed&3rmﬁvﬂ€él%§eéﬁ€°@fﬂﬁéaﬁﬁ%$%‘/’% 3 {hﬁﬁ’a‘g V&’/‘?ég-%f%ﬂ; -NHR10, -N(RL0)?2,
and - SR10._ _ecgei_rRRlo, R11 and R12 are selected fromH and 30 |inear or
branched C' Y 063l kﬁl; d) a piperazine possibly Csubstituted by one or two
Cl- C6 al kylorghoups and possibly N substituted by a group selected from

- (CH2) 20( Z%OH, -CH2CN and a group X4- R16,0_z$ 3/ 037916 PCT/ E 02/I'L§022

10 wher ei-R444 selsctad Fonuthe group qossising:ek gropp oty Hne> YRETH B OHEFS PRy &

- CH2-, - CH2- -o an Cf(@?—l 9S4 e idine,
consi sti Mg a(?égﬁﬁr f%qq%aél’cyf | %rﬁﬁgra]%ﬁ 5@21{1#@%13 regég{?/‘?}g%\éj gérlr%%téﬁ?hgrlc_)i ngfﬂén e

t et r ahy drQbU1idiRe or i%éraiinapdbsﬂxgl@ﬁbstia)techhyam omtwyr G p 698t yd chains;f r om NR11R12
and NH (CH2) m NR11R12 wherein R11

ani no- cyclXaiskytiond ¢ ifiip sejecterhipm:the g%ugéggﬁg%g%%? ’I;C e"f)#g%gceﬁg—g%/e i ; 3 o(?nn
wher el n KT NHES % ¢ as def | ned abovel g) an het eroaromat o Sel ected
f r ompyr i-disie sélseted fioavtht group consisting of:
a) an aliphatic heterocycle selected from piperidine, pyrrolidine, morpholine, diazepan,
tetrahydropyran, tetrahydrothiopyran, and 1,4-dioxa-8-azaspiro[4,5]decane, possibly
substituted by one or two groups selected from C1-C6 alkyl, hydroxymethyl, cyanomethyl,
C1-C6 alkyloxy, and OH;

20  b) an azetidine possibly substituted by a —(CHy),-R17 group wherein R17 is selected from
the group consisting of morpholine, piperidine, pyrrolidine, tetrahydropyran, and
tetrahydrothiopyran;
¢) a piperidine, possibly C-substituted by a C1-C6 alkyl chain, substituted by a group X5-
R18, wherein X5 is a bond or it is selected from the group consisting of -C(R11)(R12)-, -

25  CO-, -CH,CH,-, and -COCH,-; and R18 is selected from the group consisting of furane,
morpholine, pyrrole, thiophene, tetrahydropyran, tetrahydrothiopyran, pyrrolidine,
cyclohexane, cyclopentane, 1-3-dioxane, thiazole and 1,4-dioxa-spiro(4,5)decyl, possibly
substituted by one or more groups selected from halogen, C1-C6 alkyl, C1-C6 alkyloxy, -

OH, -NﬁRlO, -N(R10),, and -SR10, wherein R10, R11 and R12 are selected from H and

30 linear or branched C1-C6 alkyl;

d) a piperazine possibly C-substituted by one or two C1-C6 alkyl groups and possibly N-
substituted by a group selected from —(CH;),0(CH,);0H, -CH,CN and a group X4-R16,



10 Anpongst these conmpounds particularly preferred are the conpounds
wherein: Xl is a -CO group; R is an aromatic group selected fromthe
group conwodBiosmief bi phenyl, phenyl -et hyl ene, naphthyl, pehgprgt/120bt ophene,
benzot hi ophene, benzofurane, and indole possibly N substituted by a Cl-C6
al kyl group, which can be possibly substituted by one, two or three 15
groups i ndependently selected fromthe @roup consisting of hal ogen, d-C6
al kyl possibly substituted by not nore than three fluorine atons, C-C6

| kyl : . 10 N(R1 in R1Q is,sel f Cl- C6
ot ek it bR bkl SR Ao Rb P RE o 8 SRrCHe 8 rom
the group.CROOHEL-$tdndd R1b is salettBd Cir6mO fex coaiftmgy bf Cpyaidind, (thiphine,
1- am nocycl opent ane- | - carboxylic acid 20 (Acbc),

1- ani noi nigtaydropyaan angrphalingctetraliydrafueane, andglnd-deEgRd; opent an- 3- ene 1-

car boxyl i acid ( ) - I | ani\ne, K .

2- et hyl %a& %%}‘%-Ogé §’§§ r?%l;e gtﬁgﬁoy H; R?Ig%é‘apr@ﬁ;ﬁ?% Nﬁ”gl}rl %lﬁ)}}er%%vl?l‘lnlg t he
phenyls grRUPambssrdhydefinedbéwe ed by a CL-C6 al kyl group; 25 X2 is
selected from-CONH and CH2NH; R3 includes at | east one basic am ngo group
havi ng t h anemisewyoslkylaassbly substityted g thpEpg by 2 grouprsplctedsizon QR gnd rom

the grou | St r : yc‘lh%f i f : 3, a
C5-C8 cyc ggp%/ ’edﬁgg 8?%?1%1{@6‘?%%? g{jgafﬂ%%%tcy gpéﬂlﬁby@gﬁz%ﬁ%gépg#o 2}<y £e?ne,
and an alRphakias defiertaboye] e sel ected from pi peridi ne, pyrrolidine and

pi perazi ne possi bly substituted by one qr t Cl- C6 al kyl groups; WO

03/ 03791 62)Perhetapeprpmaioselected frompyriding ag, ﬁlﬁa%\ﬁe-it is a group selected from

-CO, S s QF@m -algij : ' nz';ﬁntuﬁ .a) an
al i phla?t %g?%%ﬁc e }s)%ﬁﬁ{ezgpe %I}K]pf%%ng?%‘jﬁgh%@n | st?sngﬁo pi peri di ne,

pyrrol i diXeijsa-pO0ppwupne, di azepan, tetrahydropyran, and

1, 4- di oxa- 8- azaspi ra[ 4, 5] decane, . possi bl 5 substifuted by .on t WO

gr oups nggéﬁ @Ha’g’mﬁ‘{;@? selgoisd ﬁg@tﬁwcé‘p@nwg,ng ,lp_g‘ﬁ’é'?’ Wﬁﬁb‘%@’[lﬁ%’; b)
an azetl %a%ﬁﬂ@ﬂb%héﬂﬂ&ﬁ_@pﬁéhe?_w&ﬁioph@é?) berZbfuranth s NinkB1€ }é§ssib1y N-
tetrahydropyran; "c) "a piperidine posSibly Csubstituted by a Cl-C6 al kyl

group, arsubstithtedibyat @t-O6yalkyl grenpy which can be possibly substituted by one, two or three
15  groups independently selected from the group consisting of halogen, C1-C6 alkyl possibly

substituted by not more than three fluorine atoms, C1-C6 alkyloxy, OH, NHR10, and
N(R10),, wherein R10 is selected from H and C1-C6 alkyl;
the amino acidic residue of general formula (III) is selected from the group consisting of 1-
aminocyclohexane-1-carboxylic acid (Ac6c), 1-aminocyclopentane-1-carboxylic acid
20 (Ac5c), 1-aminoindane-1-carboxylic acid (l-Aic), 1-aminocyclopentan-3-ene 1- carboxylic
acid (Ac5c), 2-methyl-phenylalanine, and 2-methyl-2-ethyl-glycine;
R6is H;
R2 is a phenyl-methyl group, having the phenyl group possibly substituted by a C1-C6
alkyl group;
25 X2 is selected from —CONH- and CH,NH-;
R3 includes at least one basic amino group having the following formula:
—R4-X;3-Rs
wherein:
- R4 is selected from the group consisting of a group —(CHa)y- wherein n ranges from 1 to
30 3, a C5-C8 cycloalkylene group selected from cyclopentylene and cyclohexylene, and an
aliphatic heterocycle selected from piperidine, pyrrolidine and piperazine possibly

substituted by one or two C1-C6 alkyl groups;



X5-RI 8 wherein X5 is a bond or it is selected fromthe group consisting of
-C(RL 1)(RL2)-, to -CO, -CH2CH2-, and -COCH2-, and R18 is a group

sel ect ed Woagiosi®phene, tetrahydropyran, tetrahydrothi opycargpopy2oenl i di ne,
cycl ohexane, cycl opentane, and 1-3- di oxane, possibly substituted by one or
nore groups selected fromCl-C6 al kyl, -NHR10, and -N(R10)2, wherein R10,
Rl 1 and R 2 are selected fromH and ljnear or branched - C6 al kyl; 15 d)
a pi perazine possibly Csubstituted by one or two Cl-C6 al kyl group, and

possi bly N substituted by a group_ sel CN
wher ei n )@3|1$ab011§b?¥dtl§raﬂ;f€>ul?%ee°§%{)% § Tg%ﬁ{ 2% “@O&%ﬁ ’and R16 is
sel ected %é c?ed%o%flp consisting of pyridine, thiophene,

t et rahydr ol ine, tetrahydrofurane, and 1, 3-di oxane; e) _an am no

group sehest ghpHatio mwmm&mmmwmmmg b pipstidine) pyrrolEineR1 2 and
in are as defined above;

an an no cI o xang or a ohexa sibly
subst i tuﬁ@@@hn@,hélaﬁﬂ??@ W&Wérﬁ’ry&i‘p \ﬁﬁ*éspgf)ﬁyﬂfiecfgg’nggﬁﬁ§ar e as
def i ngd a 18)@% r 1eggea$1g5}]tgqi v alkylox¢li O8], aAdonst
t hese coﬂ% Eadgg%re pr?t&%%?& lee%%e%ej?%?edsent corrpounds o] fgr mul a (r)y 25
wher ei n: cydnoimgttgl;- CO- group; Rl is an aromatic group sel ect ed fromthe

benzof ur Bhes 24589 stmg%?@ﬂ HLb1 & Bt G EBRR Ty Whergin I IR ran "
I ndependgﬁhﬁ) ggl'ns ree V@%ﬁ&ﬁhﬂ&?ﬁy a €l é‘@andkuikouPoaﬁl éiib)ttlﬁltddsliy 4 gtoa;i by

not nore | uori ne atons, Cl OH, NHRl%
N( R10) 2 Mi5eRES whézdih X§ issebandtardt is fselgmd-lframdhmﬂpjs%ﬁlmg .of (BB é%

PCT/ EP02/ 12022 12 th i di d f

el £ 0a-Foom G Hrocyt chikahhe. Fadc KBGO YY) o o Glefies rﬁ’&“*aﬁ“ﬂ”e*‘e' )

é ;i(rzn nocy, %&%2@%%6 teu%ﬁy&eﬁﬂdpy@a@%ﬂmh&ﬁ@c):yclaﬁexaﬁe, I-bydRii)enmnﬂhm@’ﬂ -Fet hyl ;
IS

i ncl udes at ‘| east. one basic ani no i t he
f ol | owi ndioyane) m)pss1blR4ubst1X®ed % opp ©F @igge groups selected from é?%% 'ﬁg}q I&Hk?O

and -N(R10),, wherein R10, R11 and R12 are selected from H and linear or branched C1-
C6 alkyl;

15  d) a piperazine possibly C-substituted by one or two C1-C6 alkyl group, and possibly N-
substituted by a group selected from -CH,CN and X4-R16, wherein X4 is a bond or it is
selected from —CHy- and -COCH,-, and R16 is selected from the group consisting of
pyridine, thiophene, tetrahydropyran, morpholine, tetrahydrofurane, and 1,3-dioxane;
€) an amino group selected from -NR11R12 and -NH-(CH;)m-NR11R12, wherein R11,

20 R12 and m are as defined above;

f) an amino-cyclohexane or a cyclohexane possibly substituted on the ring by the group -
NR11R12, wherein R11 and R12 are as defined above;

g) an heteroaromatic group represented by pyridine.

Amonst these compounds more preferred are the present compounds of formula (I)

25  wherein:

X1 is a—CO- group;

R1 is an aromatic group selected from the group consisting of phenyl-ethylene, naphthyl,
benzothiophene, and benzofurane, possibly substituted by one, two or three groups
independently selected from halogen, C1-C6 alkyl possibly substituted by not more than

30 three fluorine atoms, C1-C6 alkyloxy, OH, NHR10, and N(R10): wherein R10 is selected
from H and C1-C6 alkyl;



- R4 is selected from-(CH2)" wherein n ranges from1 to 3, and piperidine
possibly 1 o substituted by a C1 -C6 al kyl group; X3 is a bond or it is a
group selwotoa@3from -CO and -CH2-; R5 is sel ected from Pa/Epa2/sdoephati c
het erocycl e sel ected from pi peridine and tetrahydropyran, possibly
substituted by one or nore C-C6 al kyl groups; 15 b) a piperidine possibly
G substituted by a Cl1-C6 al kyl group, gubstituted by a group X5- R18
wherein X5 is a bond or it is a group selected from-C(R 1)(R12)- and
-CO, and R18 s, a group selected fromtetrahydr ran, .cycl ohexane and

1- 3- di oxtheeamipe @sidig {esidyg o€ grremrldarmpyla dHP i§se @é%iﬁé‘ugéqyg’g‘gwﬁdm
C-C6 alk 10, - i1 12 are sel ected
fromH aﬁ%{)?)fy%ieggr@(g%%r@gﬁgﬁggﬁﬁ%&bﬁ%}%ﬁ I‘Sg%%(yl? ag?dpg%gﬁe possi bly
C-substi RétieH; by one or two Cl-C6 al kyl groups, and possibly N substituted
by a groag.m-RlG wherein X4 is -CH2-, and R16 is selected from

tetrahyd pi/Pléﬁﬁly}srﬁtPﬂ!Ly,lB-di oxane. Anong the terns used for describing the
present kRvenk| the following are preferred: - the term "hal ogen" refers
to flﬁorlb(%el?_%%i’ne, brom ne or iodine; 25 - the term"Cl-C6 al kyl"
refers tR3dnguddspt babomteddsit aminongrohyy dnd b idthe following grdup: i sopr opyl ,

n-butyl, t -b&tyhand, when possi bly substituted by fluorine,
trifluoro'r?§4h'y 3"Rghe term"Cl-C6 al kyl oxy" refers to a group wherein the
al kyl part is selected from nethyl, ethyl, n-propyl, isopropyl, n-butyl,
ter-but yWI&ET when possibly substituted by fluorine, trifluoronethyl: 30
- the termg {d sdidersd Mhﬁnet‘%;)@f\en&eﬁlql arped ons dl ReBeand piperiding mossibly,
ethylene, trinethylene, and tetranethylene; WO 03/037916 PCT/ EP02/ 12022

13 - 10 hesubstitateddsy £€1cGeallssl 9MBne" refers to a group sel ected from

cycl obut yl.ene | open ol newr.and cycl oheptyl ene; - the
term"” cyé<:3dﬁf‘kw&xflé?£% %rtog%%algcé?%%%}nse e%éfn?d%ﬁrzdm cycl obut ane, cycl opent ane
and cycRahexaested forhhe conpounds of the present invention have shown an
antagoni st activity to the action of Substance P,, Neurokinin A an

Neur oki nkh a8, alipktichgtegreyelss selegted) T ¢ pipgTiding | and; detaly) y?&aiﬂ?ss?lg{yhe
action Oguﬂéﬁ{ﬁ'ié’d%f&ﬁla&mgﬁgl@-éaﬁﬂigfgl%ﬁﬁé; conpounds of fornmula (1) can be

used for “prepararing pharmceutic )
15  b) a piperidine possibly C-substituted by a C1-C6 alkyl group, substituted by a group X5-

R18 wherein X5 is a bond or it is a group selected from ~C(R11)(R12)- and -CO-, and R18

is a group selected from tetrahydropyran, cyclohexane and 1-3-dioxane, possibly
substituted by one or more groups selected from C1-C6 alkyl, -NHR10, and -N(R10)2,
wherein R10, R11 and R12 are selected from H and linear or branched C1-C6 alkyl; '
2(’)y ¢) a piperazine possibly C-substituted by one or two C1-C6 alkyl groups, and possibly N-
substituted by a group X4-R16 wherein X4 is —CH,-, and R16 is selected from
tetrahydropyran and 1,3-dioxane.
Among the terms used for describing the present invention the following are preferred:
- the term “halogen” refers to fluorine, chlorine, bromine or iodine;
25 - the term “C1-C6 alkyl” refers to a group selected from methyl, ethyl, n-propyl, isopropyl,
n-butyl, ter-butyl and, when possibly substituted by fluorine, trifluoromethyl;
- the term “C1-C6 alkyloxy” refers to a group wherein the alkyl part is selected from
methyl, ethyl, n-propyl, isopropyl, n-butyl, ter-butyl and, when possibly substituted by
ﬂuorine,};iﬂuorometﬁylg ,— - -
30 - the term “C1-C6 alkylene” refers to a group selected from methylene, ethylene,
trimethylene, and tetramethylene;



formul ati ons, possibly conprising pharmaceutically acceptable diluents and
exci pients 1o commonly used in drug products, useful for the treatnent and
pr event i owoamB/oglivseases i n whi ch tachykinins in general, amdTrEeowie22

Neur oki nin A, are involved as neuronodul ators; as an exanple we can |i st
the follow ng di seases: respiratory pathol ogies, such as asthma, allergic
rhinitis, and chronic obstructive bronghitis; ophthal mc di seases, such as
conjunctivitis, skin diseases, such as allergic and contact dermatitis, and

psoriasis, 15 intestipal srders uch as irritable.cplon, ulcerqus
colitis arfle d§FBN’ g?@a% ¥epe'c T ‘l’ssghfesgmué’rl %ﬁ?tﬁdd QL 5 Obl’gﬂgﬁ as

cystitis | tions, diseases of the nervous
central §€ﬁ§brn sut as a%fﬁ%%&?cggg éﬁgﬁ and schlzophreny, t umour al
pat hol ogi € termt tiyotoatiyla referi to e gemiposelatiedefiomscyckibatang, cyclopepigne and
cardi ovascul ar pathol ogies, neuritis, neuralgia and treatnment of pain, in
partlcuI5¥3@F§€@?alg|a 20 |nflannatory processes, such as osteoarthritis

or rhgu Uha@© SRAMD &S ath g driRétmutivity fo)the agiodedfi ned
above? ggfrllg g‘?‘g%glpgﬁa%g%rﬁt?ﬁgﬁ% amat hods deschl bed |1n }|(I teer:ature and

wel | knosnbsumcehﬁ, p&umimmkAl land Neurokigimf;, arshcthﬁ}asiewnstraé%chWga&b'

am di c co&ﬁdensat i. or{ (§St [ tfz\g OO?‘P’B %dl tion or reductive anm nation. As an
exanpl e # E"t%’?ﬁg‘ﬂ@? the aclionof NeUENTHAA i b t he general guidelines in the
fol I ow “9‘11%52&& Bmﬁﬁﬁlﬂﬁeéf foafulR Iy & @ewa@lsdbfbrrmls;?1 @nrtghphanimmmaland

sui t abl e changes accord| ng to the substituents. In the follow ng scherres
unl ess ofdreniations,chessibly coppuising atharmagsutieallyt acegpiable dilueniss %F?‘ﬁ@ﬁ’n Sabove.

For exanpl nds I t di
o i Setimghouef B Qe pesthols ORE ol M Wedimbnd ol gﬁ%%%%f‘xdy‘?&s@sz%?r "
derivati vmfchqac W%eh@tfa & nbmdly NéurbkihineA, axe mmaasmemnmummm;f

general formul V). 03/ 037916, PCT/ EPO2/ 12022 14 X ABX H,

i. N~ R&s@me e WF R@ list fge ﬁ%&omrﬁzdlsqaﬁe@) respayatory) pathplpgigs, syich gs Fgﬂl‘? ’case
as an ex gﬁm TR Yidedses Of susie gy al
formul a a]?%)rglgaﬁﬁ%glsbt%(qal ne ggcct%:gbg 5 6p|i‘1ﬁ1a idses,'su

conjunctivitis, skin d1seases such as allergic and contact dermatitis, and psoriasis,
15 intestinal disorders, such as irritable colon, ulcerous colitis and Chron disease, gastric

diseases, urinary diseases, such as cystitis and incontinence, erectile dysfunctions, diseases

of the nervous central system, such as anxiety, depression and schizophreny, tumoural

pathologies, autoimmunitary diseases or diseases related to AIDS, cardiovascular

pathologies, neuritis, neuralgia and treatment of pain, in particular visceralgia,
20  inflammatory processes, suchas osteoarthritis or theumatoid arthritis.

The present compounds of formula (I), as defined above, can be prepared according to

methods described in literature and well known to the person skilled in the art, such as by

reactions of amidic condensation, substitution, addition or reductive amination.

As an example the synthetic paths described in the general guidelines in the following
25  reaction schemes can be followed by making the obvious and suitable changes according

to the substituents.
In the following schemes, unless otherwise clearly specified, the substituents are as defined

above.
For example, the compounds of general formula (I) may be obtained according to the -
30 following Scheme 1 by reacting the activated carboxylic acid derivatives of general

formula (IV) with the intermediate compound of general formula (V).



in the followi ng Schenme 2, according to the follow ng sequence of
reactions: a) formation of the oxazolinone of fornmula (VII) starting from
acti vat edwoamloawyé i c acid derivatives of fornula (1V) anecCampapvi1de: ds of
formula (M), with suitable activating and condensing agents; 10 b)
reacti on of oxazolinone of fornmula (VII) with am nes of formula (VIII)
protected with a suitable protective group P, followed by deprotection by
met hods known to the person skilled in the art, to obtain the conpounds of
formula (1X); c) acylation, alkylation or reductive amnatign with suitable
reagentsto yieldthefl'&al ompounds of forrmula (I4. 1%‘3 Rl Z ><; OH

(2a) + HpB RL N ( (V|)k2?§1 WO 03/ 0379 12 15 Ar6
+ HN X2~, {*ﬁm%py(zb'ms.. (M 1)R{V |E_ 1 XY X ,Rsi 6 RX
n IS
pr

2, (CH2) R6pR2 | X) cherre2|nt se, (A4S an

exanpl e, X1=0CO and n = 192, e conpounds of theb ent "Mnvention can
occur in various isoneric forms In fact, 5 whereas the configuration of
the carbon linked to R5 is univocally prefixed by using during the
synthesi s f(ipg)specific isoner of {) ? am no acid derivati{¢k) frequently the
other starting products can be c tituted by m xtures of stereoisoners of
difficult separation. Therefore, the conpounds'' of the present invention

can be obtained as m xtures of
Scheme 1

In this case, as an example, X; = CO.

5  Again, as an example, the compounds of general formula (I) can be obtained- as described
in the following Scheme 2, according to the following sequence of reactions:
a) formation of the oxazolinone of formula (VII) starting from activated carboxylic acid
derivatives of formula (IV) and amino acids of formula (VI), with suitable activating and
condensing agents;

10  b) reaction of oxazolinone of formula (VII) with amines of formula (VIII) protected with a
suitable protective group P, followed by deprotection by methods known to the person
skilled in the art, to obtain the compounds of formula (IX);
¢) acylation, alkylation or reductive amination with suitable reagents to yield the final
compounds of formula (I).

15-



di ast ereoi soners. These m xtures can be resol ved by chromat ography. The
conpounds of 10 fornula (I) can however be used as single enantioners as
wel | as mvetogne®i1e©f i sonmers. Sone exanpl es of the present pcarprorm®32 and of
t he preparation nethod thereof are provided in the follow ng for
illustrative and non Iimting purposes of the present invention. Exanple 1
15 Na[ N( benzo[ b] t hi ophenyl - 2-yl car bonylis- 1- am nocycl opent ane-1| - car bonyl ] - D-
phenyl al ani ne-N-[ 3 (norpholin-4-yl)propyl] amde la) to a solution of -
1- am no-cycl opent ane-1-carboxylic acid (1 g, 7.66 mmol) in 30 mM of
anhydrous dichloro i s(trinmethylsilyl)acetam de (BSA) (3.8
m, 15.4 nmmol) is|addgd under magne 16c stirring; after 15 mn
trimethyl chloro ) X0 % of th¢g BSA volune) is
added. The amin (s conpietely syNefii S CHpE 03/ OBFFs  (2b)
PCT/ EP02/ 12022 )36 _s&l utgon at the end pf the additioN_is/clear), and after
about 2 hourR StNrring at room t enpRpat ure benzo[ b] t hi ophene- >-car bonyl
chl ori de (7.6% nmol ) dissolved in 10 nl of DCMis added to the reaction
m xture. The reachéw(r;)is kept for 12 hours under stirring at room
tenperature. 5 T ution is concentrated ufMHI) reduced pressure, then 50
m of NaHCO3 ag. | Mare added, and is kept under stirring for 30'.
Everything is transferred into a separatory funnel, then ethyl acetate
(AcCEt) (50 M) is added; the m xture is shaked and the organic phase is
renmoved. The aqueous sol yti iq.rﬁaci dified up to pH =1 with HCL6N and

mi)-

washed with ACCE??@ X The organi c ph are collected
toget her, tran&gr 1d\LN oryXsunnel and/ wasked with H2O and brine

up to pH = 5-6. The orgfnic § dri €@Ha)n Mia2S04, then
brought to dryness. TheR'GSOI ed residue is cryst i/sed fro@dceto?‘stri | e,
thus obt aipihgel. 4 g (4.84 |, Roeld = 63%  of —

Na( benzo[ b] t hi ophene- 2-car bonyl )-1- am nocycl opent ane-1- carboxylic acid.
15 HPLC (nethod E): Rt = 14.04 mn. Ib) To a solution in anhydrous THE (25
m) of the product coming from Exanpl e KB) (500 ngy, 1.73 mmol),
1-ethyl - é}% céizrret hyl am nopr opyl ) car bodi i m de hydrochl oride (EDC) (2.08
mrol , O. 6’) and diisopropyl ethylam de (D PEA) (5.2 mol, 0.89 m) are
added.  Tinehis chset asoan éxanipd X un0Orandti= 0, 1)8. for 2 hours at room
t enperature. The sgl V(;:ni1 IS ) ) i ) ) )

The compounds of the present invention can occur in various isomeric forms. In fact,

5  whereas the configuration of the carbon linked to RS is univocally prefixed by using during
the synthesis the specific isomer of the amino acid derivative, frequently the other starting
products can be constituted by mixtures of stereo isomers of difficult separation.

Therefore, the compounds of the present invention can be obtained as mixtures of
diastereoisomers. These mixtures can be resolved by chromatography. The compounds of
10 formula (I) can however be used as single enantiomers as well as mixtures of isomers.
Some examples of the present compounds and of the preparation method thereof are
provided in the following for illustrative and non limiting purposes of the present
invention.
Example 1
15 N%[N%®benzo[b]thiophenyl-2-ylcarbonyl)-1-aminocyclopentane- 1-carbonyl]-D-
phenylalanine-N-[3(morpholin-4-yl)propyllamide o )
1a) to a solution of 1-amino-cyclopentane-l-carboxylic acid (1 g, 7.66 mmol) in 30 ml of
anhydrous dichloromethane (DCM) N,O-bis(trimethylsilyl)acetamide (BSA) (3.8 ml, 15.4
mmol) is added under magnetic stirring; after 15 min trimethylchlorosylane (TMSCI) (0.38
20 ml, 10 % of the BSA volume) is added. The amino acid is completely sylanised (the



20 evaporated, and the residue is dissolved with AcOEt (50 m); the organic
phase is washed with NaHCO3 1M (3 x 50 m), HO 1M (3 x 50 m ), saturated
aqueous swbuBioamief sodium chloride (3 x 50 nl). The org&ar@EPsvI2022 ON i S
dried on anhydrous Na2SO4 and then it is brought to dryness. 0.450 g of

2- (benzo[ b] t hi ophen-2-yl)-4-cycl opentyl -1, 3-oxazolin-5-one (1.66 mmol,
yield = 969 are obtained. 25 HPLC (mefhod E): Rt = 21.86 min. 1 c) To a
solution in 15 mM of anhydrous THE of tert-butyl oxycarbonyl - D- phenyl al ani ne
N- hydroxysucci ni nm dyl ester (500 ng

. 1.38 mml), .
N- (3~ ani seiptiapyt herandpofothe raédmnsesleaﬁnﬁmd aﬁggD@’P)W)hqugs 9 SIHE Ao 1 ri ng

i's maintained for 1 fohmlrggsi due
di ssol ve&%erﬁmﬂc‘aﬁ‘éﬁ"@@l%g ne- ﬁéer\ég 1a¢11-|ﬁ%ﬁ&;}‘hg736e@¥l§ﬂ%q%§glv§gq€m th NaHCG3 1M
(3 x 50 fom lbgadehwb(tﬁe YeaBGorhixtufeaTHe adaetiomipicaptiorskd unironndekr stivitigah
chloride (3 x 50 m). The solution dried on anhydrous Na2SO4. Fol |l ow ng the

evapor at renm WH@sIte®7916 PCT/ EP02/ 12022 17 of the sol vent, 474 ng of

t er - but yl ox b Hb@y I i d
(15518 b SEPR S SeisBr RS i 30 R N @PEHRR 50 it 6 NEHIR QY IM Al ey
Lhe Fr od Hgdedclﬁﬁﬂ R&kept ?mﬁiéxtmg eoﬂzc,do) E@rﬁEmAg?s trmnﬂ‘&rredrmtq a s?vamt@?fdum in 50
of a solution o in di t er. vent IS
evapor at ¢ien et acetate (AsOHNLSP gl) ’élaélg?ff Vasgixtprers gl??&ﬁ‘% royg?élé SPRASE i
t ol uene and vvlth absol ute ethanol. The so obtained soli d is transferred

into a sEPR?%%ry funnel with 50 M of NaHCO3 and 50. m of CHCL3. After
shaki ng, ThB@qes@sRbltiphéseridified op kepHed1 avith HEE6Npndovashehwith AR Fed

th oth 5 t f CHC13. All_.th h th
¥Mr anslg er grgdnl)ngger Qiégﬁs?dﬁ%i‘???r%fe f@ll?%@ggthg%gr é@ﬁg i gsse%%e%% a&gdodl u;n
b or 1 de sgRhdl AhEdaRolaty e ol proasie itAeqanics nase peidsed ba2SbyroThne

sol vent i's evapor at (I mol, yield = of clear ai
mﬁﬁ

D- pheny| alaag0Opngthéh pidpgirtp Idoynesrr Zhy ispiattﬂolgﬁsl]dl;\@ﬂsd‘éy esdFers ﬁpﬂ@mﬁrle)tﬁ
of ?E'e"&o'b&@pé"cﬁ%“égm?&%o et A Tof SYeocts Ngreniod Hhioplie-o2BEHHED .“?mT?fE
Lhe Bro0uElpodopliha Eiiatale | o) (72 m, 0,247 mol) in 8w of
Af t erysr erHBJL@gnéﬂiedEQIIanM%nnmdueed pressure, t he r_eS| due is dissolved
WU;Eef\? Ojtﬁéi MSSHE@POB g%#wsmgm) oiﬁlltl O&B ge sat rédf}%lg ]%%a?ti %r(sgl%e
organi ¢ phase 75 SmEfol)ed -Gyl 2E@ndRlailivpsspyheabodiimide hydrochloride (EDC)
(2.08 mmol, 0.402 g) and diisopropylethylamide (DiPEA) (5.2 mmol, 0.89 ml) are added.
The solution is kept under stirring for 2 hours at room temperature. The solvent is N
20 evaporated, and the residue is dissolved with AcOEt (50 ml); the organic phase is washed
with NaHCO; 1M (3 x 50 mi), HC1 1M (3 x 50 ml), saturated aqueous solution of sodium
chloride (3 x 50 ml). The organic solution is dried on anhydrous Na;SO4 and then it is
brought to dryness. 0.450 g of 2-(benzo[b]thiophen-2-yl)-4-cyclopentyl-1,3-oxazolin-5-one
(1.66 mmol, yield = 96%) are obtained.
25  HPLC (method E): Rt = 21.86 min.
1c) To a solution in 15 ml of anhydrous THF of tert-butyloxycarbonyl-D-phenylalanine N-
hydroxysuccinimmidy! ester (500 mg, 1.38 mmol), N-(3-aminopropyl)-morpholine (1.328
mmol, 0. 201 ml) is added. The stirring is maintained for 90 min. The solvent is then
evaporated and the residue d1ss01ved with AcOEt (50 ml); the organic phase is washed
30 with NaHCO; 1M (3 x 50 ml), HC1 1M (3 x 50 ml), saturated aqueous solution of sodium
chloride (3 x 50 ml). The solution dried on anhydrous Na;SOx. Following the evaporation




20 evaporated. 135 ng of the product are obtained, which is then purified
by reverse phase chronmatography, using a columm Hi bar Merck Li Chrospher
100, RP-180 038316 eluents = A H20 + 0.1% TFA; B: CH3CNPETEPLYAIDEA;
elution with a linear gradient from 108 at 508 in 40 mn, flow 10
m/mn; WY detection ( A =230 nm. The fractions corresponding to the
peak of the product have been collecte concentrated to small vol une at
reduced 25 pressure and |yophilised, yielding 0.124 muol of

N [ Na( benzo[ b] t hi ophen- 2-yl carbonyl ) - 1-am nocycl opent ane- | .

- car bony b -the psvdventalddai me- Nf[@er(bwlpmarml?ml}ﬁ%lﬁ{}ﬂnegﬂﬁ[%@or?]%h@l"ﬁ = 51
0 il . _ ' _ _

Yo after puri Ofglyggtgggg})azl}/sm{& %,Qeld=5_§§%§al(el\4@taméfLC (method E): Rt =14.03

mn. Exd
(1R, 39) - ?ﬁLQ%QP{&Md\E&QQI’Hmjﬂ taii.ophen- 2-yl - car bonyl ) - 1- am nocycl opentan-1| -c
phen

ar boxy] - yl al ani | }-3-am nocycl gpent an-1 -car boxyl

- Sisovediy S
S, 2S) - 2- ad) Tibe potvttaoping Femdexanmle 3008734 @, bt A digspvedip S9 Ml of @ o
solution of (1S, - diam nocycl e i | 1 iPCM
di ben2yl Sﬁli“f:‘é’ll Hgﬁiéle%?ng&?%%?@?pséoﬁl\sloégetﬁnls jzega@m(%%’ %&?sﬁgggéeé dr op
bydd(rj op. -Smg,gd Wbﬁﬂgmg ﬂgQﬁ'ym ef:ss wmmmehe aﬂxlbvgnhrwgblpteeath_ qmﬁl.éﬂ@ sosbfaineder ed
and dried, obtaining O. of a white so i t tartd i ami ne
cycl ohexankd iSTihl@Sthrgfdrin@ 3 gfmaf%‘?léf fupeel yyith 5@ nﬂ%ﬁ%@ééﬁmﬁ\fﬁﬂﬁ%ﬁﬁg( 3x10
m) and the agyeous, extr a : L& ithotherds
ex% ract e&hfgﬁrﬁﬂﬂﬂg%%? %%&mggﬁﬁg&g%m%qe%@gﬁg}\l?gﬁfiEfggﬁse&;vrle otl ried on
anhydr ous,oNaASef CHOENATlithe erpanicahdsdsraneighitected, they tragsferrdh énte @ SepaTatory

dissolved in 3 m of nethanol, thepn ethyl. acetate, satura f .
hydr dehl diimelneavashingas madg withoa sgajup & H’&Séamﬁqtﬁ%ﬂ 5Q %fb%f{ﬁ’g 8%"‘3‘/“," Rhass |

et her (20_nl. ' i \g@ﬁ% DL Pitb R0 1N BUmBRIISioN. = 33063 of el il
pr eci pi(tzﬁ @%%Xéﬁa%a@%ﬁgn ﬁlﬁg@@%&%ﬁ%ln%% 1.4’43_’1 of (1%?28)3??\21
monobenz ydf @xphdytamihaNa3(moxpholinHed pmepyhjpdridehydseshiriqeyi el d = 50,5 % .

Beampl o i14) Tarsobfioeqn fantie 26 1 rnppeour GhaG A i BpHgyaram e o
ol ) of AR nﬁ@ﬁ@%‘?ggﬁg Bty expte 1 BeB/smg; 0.245 mmol), a solution of the product

am nocycl ope oxylic acid, 245 of EDC, 173 t d, Di PEA
unt i 115an whkiag from Eraopledd) (22 mgh 0&#d anmehdn g sl @f én]il%dfg‘g‘p‘gh@gﬁﬁ%ég&edr or 18
hours, then added.w.th 50. m e organi c phase is washed with KHSO4
5% ( 3x50 ’ﬁ?ﬂr?a%ﬁﬁéﬂi?@ggg}%%@rﬂégo X50 nl) and dried on anhydrous
Na2SO4.  TRBerYeHidving 186 sulve@atirsdiuded présshrepthecresidnel isodissodied with droRs80

ielding 0.610 g of a yellow solid, which is then dissolved in.5 m..
Y ? ml), and the solutior)ll is transferred in a separatory isunn , an washed once witha $odium

chloride saturated solution. The organic phase is dried on Na,SO4 and the solvent
20 | evaporated. 135 mg of the ﬁdeuct are obtained, which is then purified by reverse phase
chromatography, using a column Hibar Merck LiChrospher 100, RP-18e (5 pm), eluents =
A: H,0 +0.1% TFA; B: CH3CN + 0.1% TFA; elution with a linear gradient from 10%B at
50%B in 40 min, flow 10 ml/min; UV detection ( A =230 nm). The fractions corresponding
to the peak of the product have been collected, concentrated to small volume at reduced
25  pressure and lyophilised, yielding 0.124 mmol of NYN%benzo[b]thiophen-2-ylcarbonyl)-
1-aminocyclopentane-1-carbonyl]-D-phenylalanine-N—[3(morpholin—4-yl)propyl]amide
(yield = 51% after purification).
MS (m/z): 563.3 (MH). HPLC (method E): Rt = 14.03 ‘min,
Example 2
30 (lR,3S)-acid—NY{Na[N“(benzo[b]thiophen-2-yl-carbony1)-1-aminocyclopentan—l-carboxy]-
D-phenylalanil }-3-aminocyclopentan-1-carboxylic-N-[(1 S,28)-2-aminocyclohexyl] amide



20 of MeCH and added with 50 mMl of Et20 A white solid precipitates and,
after filtration, 440 ny (yield = 68 % are obtained. HPLC(E): Rt = 15.5
m n. The wolIB@sM1é s then dissolved in 10 m of EtOAc and &dagommzop2 20 m
of EtQAc/HC; after 1 hour 100 ml of Et20 are added to the m xture, thus
obtaining a white precipitate 25 that, after filtration, gives 0.425 g of
hydr ochl ori de of (1R, 3S)-3-am nocycl opgntan-3- carboxylic-N[(1

S, 2S) - 2- N- (benzyl oxycar bonyl ) am nocycl ohexyl] am de aci d. HPLC( E): R =8.9

(2 a2 e R et Y p o, B Sy rEbEE b1
%péAzﬁnHiﬁ“n%;n cﬁﬁér?aﬁez?fgaiwﬁﬁlﬁ%@e’% 81“%’1’%%3?%&95 ?éi YU oot

over ni ghiynhdne additith istdve )N abitginad predipitad 1;*. fikkered anxhdried, phtageng @ 5hagifed

with KHSO4 5% (3x50 m ), NaHOOB (3x50 mi PO (3x50 m 037916
PCT/ EP02A 1t golnbwm)lérth% ataamggﬁﬁylmeo%)@ : %ﬁ%’f@"}cf ﬁi/\%ea&(o 2Bd

| of,th h,
L ter 2 gr el PR EOIN Rgofh hd B quBbRfng € R R R &
obt ai ned.jgHRIdCeRYsctdd withl DOV (BhBO mal).e@he cofledidie ommcg cﬂwtwmeh deedDay/ HC
e
ami nocycl SRS f'}he?h gﬁgf)gg&ﬁté Gat [c@(%%}%@c (E’ﬂdmeﬁr(bqq i3 added

am nocyclnb e acld. = 11.27 mn Into a gl ass
pr ot ect edn@ gdbsaq@ﬁmzemﬂbahér @9 mlY fieldiom b )whife nrecmaﬁqolnymsmmnl‘hl

1- car boxyl d ded dded i 10 of
N Baépix&éq?m%%%ypé‘ff@l?#ecﬁe“ i ted s csbEe it &+ HcssTag 10 °
stirring éﬁé?{i)b@xgﬁ%@é? ﬂhaﬁﬁ'ﬁ‘oc?'@IbHékaﬁEhS’dr@&ﬂbﬂ@éQyY&d ES0e0v)l et el y

UtIO

di ssol ve n 1. of chloride o
benzot hi (Hi?Iem&E)ZRCafﬁtﬁﬁay\inc aC| d are added drop by drop in 20 M of DCM

organi e 255 pH0 s (1 e ok bR dobind A% Exlbp kT uisIRGHAL A R0 APC
Na2SO4, fo;' ]ngeq?d Jaﬁdéh' %iﬂhhb 29@ gir(y agslﬁl@mdogr(lmgS)iN\"fw&rtb&yla@cammgl -3-

yi el di ng yield = a white solid o
N( benzo[ la}ﬁﬂmayplmpmtﬁn—ﬂ#camphmytlﬁ; MSamgmf@Q@othm@f |HQBt psk DIFRA amtily

of the prBdlieting s fsiensdeanistite S BRLY e8d o1 ERNME RutFadidh e )
mmol . 0. 45@v9)s0aRl. Phébhrahie- p?]aml wasﬁae&% QAHTKISE, 6% (3x50 ml), NaHCO; (3x50
ml), H,O (3x50 ml) and dried on anhydrous Na;SO4. The organic solution is then filtered
and brought to dryness yielding 0.610 g of a yellow solid, which is then dissolved in 5 ml
20 of MeOH and added with 50 ml of Et,0. A white solid precipitates and, after filtration, 440

s

mg (yield = 68 %) are obtained.

HPLC(E): Rt = 15.5 min.

The residue is then dissolved in 10 ml of EtOAc and added with 20 ml of EtOAc/HC;

after 1 hour 100 ml of Et,O are added to the mixture, thus obtaining a white precipitate
25  that, after filtration, gives 0.425 g of hydrochloride of (1R,3S)-3-aminocyclopentan-3-

carboxylic-N-[(1 S,28)-2-N-(benzyloxycarbonyl)aminocyclohexyl] amide acid.

HPLC(E): Rt = 8.9 min.

2¢) 0.425 g of the product coming from Example 2b) are dissolved in DMF (10 ml) and

added with N%(tert-butyloxycarbonyl)-D-phenylalanine (0.312 g, 1.29 mmol), EDC (‘0.2?;0 “
30 g, 1.29 mmol), HOBt (0.175 g, 1.29 mmol) and DiPEA until an alkaline reaction is

achieved. The mixture is kept to react overnight, then 30 ml of DCM are added and the

organic phase is washed with KHSO4 5% (3x50 ml), NaHCO;3 (3x50 ml), H,0 (3x50 ml),



20 added. The solution is maintained under stirring for 2 hours at room
tenperature. The solvent is then evaporated, the residue is dissolved in
AcCEt (50wpiop/039ne€ or gani ¢ phase is washed with NaHCO3 1WcCTAEPe2/5021 ), HC
IM (3 x 50 m), sodiumchloride saturated aqueous solution (3 x 50 m).
The organic solution is anhydrified on anhydrous Na2SO4 and then brought
to dryness. 0.450 g of 2-(benzo[b]thioghen-2-yl)-4-cyclohexyl - oxazol -5- 25
one (1.57 mol, yield = 94 % are obtained. HPLC (nethod E): Rt = 22.1 mn.
2f) 0.176 g of the product com ng from Exanple 2c¢), dissolv

i n m of
anhydr ousnd GH&I ardydrond MNedSQi. tAfteg filtrasionfand Fengyebafite Selefﬁiﬁngg k ?‘&#E%rrm e
2d) and with D P .until an.al kal i A t ' ' ekfHre is
t hen heaPBqueipre Eﬁawlaféfﬂm f@“‘ﬁ’o&ﬁ? &%‘%@a}r}l e]%% 1%@ %%)?tf %\r«gﬂltessqﬁﬁe(?el(ﬁl ut ed
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and insu n for 2 "hours un under HPLC at t he above
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car boxyl RGN, hid Be 2Exze wrallawed ta rsaehr | heyrageoom femperatyts, ThsREANE) -
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CH NHs 13 QB drydesé and Brinddd witiREGE; BuPlyie)ding 2.60-g7(yizkd £190.25%) olmwbiHO- Phe) ;
7.45-7.85 (m 811, C(5) HC(6) Hr NHCH 1 2di - NH2- cycl ohexane+ NHCH:3Ac6e +
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2¢) To a solution in anhydrous THF (25 ml) of the product coming from Example 24d)
' (0.50 g, 1.67 mmol), EDC (2.08 mmol, 0.402 g) and DiPEA (5.2 mmol, 0.890 ml) are
20 added. The solution is maiﬁtéined under stirring for 2 hours at room temperature. The
solvent is then evaporated, the residue is dissolved in AcOEt (50 ml), the organic phase is
washed with NaHCO; 1M (3 x 50 ml), HCI IM (3 x 50 ml), sodium chloride saturated
aqueous solution (3 x 50 ml). The organic solution is anhydrified on anhydrous NayS04
and then brought to dryness. 0.450 g of 2-(benzo[b]thiophen-2-yl)-4-cyclohexyl-oxazol-5-
25  one (1.57 mmol, yield = 94 %) are obtained. HPLC (method E): Rt = 22.1 min.
2f) 0.176 g of the product coming from Example 2c), dissolved in 5 ml of anhydrous

CH;CN, are added with 82 mg of the product coming from Example 2d) and with DiPEA
until an alkaline reaction is achieved. The mixture is then heated to reflux for 18 hours.
The reaction mixture is then diluted with DCM (20 ml ) and washed with KHSO4 5%

30 (3x50 ml), NaHCO; (3x50 ml), H,O (3x50 ml), and dried on anhydrous Na;SO4. The
mixture is filtered, brought to dryness and grinded with Et,0O, thus obtaining 185 mg of a
white solid. HPLC(E): Rt = 17.08 min.



HPLC- (net hod-E) t-11:8--nrin. 20 Wth anal ogous nethods or by obvi ous
changes for a skilled person, the follow ng products have been prepared:
Exanpl e 3wHRI03pBi9idN (bi phen-4-yl car boxy) - 1-am no cycl op entram/EP02/4119a2 boxy]
- D phenyl al anyl } - (1R, 3 S)-3-am nocycl opent ane-|-carboxylic-acid-N((I
S, 2S) - 2-am nocycl ohexyl )am de 25 trifluoroacetate salt Ms-FAB: 664. 32
(MtH) + HPLC (nmethod E): Rt =10.5 min. ,Exanple 4

N7{N [N (N (et hyl )i ndol - 2-yl car boxy) - 7](.) ani nocycl opent an- | -car boxy]-D- 30
phenyl al anyl } - (1R, 3S) - 3- am nocycl opent ane- | - car boxyl | c CI ((ldS,_l%‘ﬁ) 2-
am nocycTahexybthinedisdid pradittiie disaduedinel 2smi pf MsObhend b 20 t}

03/ 037916 PCT/ EP 2[ 12022 1. HP e 8 5
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salt M5- RAR7. m&lmdl(sapﬂemampa@aémm BINAPPYATEs . Exanple 6 N7
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(1R 39) - uﬁﬁéd‘&c hﬁh@%&’%@é@ﬁmﬁv@ ahfomsi0gtaphgaisitight dolimn Vydac Peptide&Protein
S, 2S) - 2- am nocycl ohex

HPLC ( e iy 2P mib, 1059, @&Tm;lthtﬂrib;.lhgfr oacet at e s l(ﬁ{ (I\ﬁ _l_Ad_%I ﬁ%%A (ﬁ
B e ket cpent 1
MS-FAB: &ge c@roﬁMfd‘Qréphlc fractions which resulted pure from HPLC analysis are co lecte
10  evaporated to yield a residue of 70 mg of (1R,3S)-acid-NY{N*[N%(benzo[ b]thiophen-2-yl-
carbonyl)-l-aminocyclopentan—l-carboxy]-D-phenylalanil}-3-aminocyclopentan—l-

carboxylic-N-[(1S,2S)-2-aminocyclohexyl] amide.
IH-NMR (8, DMSO-dg): 1.2-1.9 (m, 22H, CH); 2.6 (m, 1H, CH-CO-3Ac5c¢); 2.9-3.20 (m,
2H, (B)CH,-D-Phe); 3.85 (m, 1H, CH-NH, 1,2 di-NH,-cyclohexane); 4.2 (m, 1H, CH-NH-
15 3Ac5c); 4.45 (m, 1H, (0)CH-D-Phe)); 7.1-7.25 (m, 5H, Carom-D-Phe); 7.45-7.85 (m, 8H,
C(S)H+C(6)H+_1\_IECH-1,2di-NH2-cyclohexane'+ I_\_IﬂCH—3Aé6c + NH;" + NHCH-D-
Phe); 7.90-8.02 (m, 2H, C(4)H+C(7)H); 8.3 (s, 1H, C(3)H); 8.9 (s, 1H, NH-1Ac5¢).
MS-FAB: 644,3 (M+H)"
HP{:G(‘methed—Eé%Rt:-l—l—.&rfﬁn.—
20 With analogous methods or by obvious changes for a skilled person, the following

products have been prepared:

Example 3
N”{N“[N“(biphen—4-ylcarboxy)-1—aminocyclopentan—l-carboxy]-D-phenylalanyl}-
(1R,3S)-3-aminocyclopentane-1 -carboxylic-acid-N-((1S ,2S)-2-aminocyclohexyl)amide
25 trifluoroacetate salt
MS-FAB: 664.32 (M+H)"
HPLC (method E): Rt = 10.5 min.
Example 4
NY{NIN*N -(methyl)indol-2-ylcarboxy)-1-aminocyclopentan—1-carboxy]-D-
30  phenylalanyl} -(1R,3S)-3-aminocyclopentane-1 -carboxylic-acid-N-((18,2S)-2-
aminocyclohexyl) amide trifluoroacetate salt

MS-FAB: 641.32 (M+H)"



HPLC (method E): Rt = 12.9 min. Exanmple 8 20 WN [N (benzo

[ b] t hi opheri -2-yl carbonyl)-1-am nocycl opentan- | -carboxy]-D

phenyl al awgloBa§P1R, 3S) - 3- am nocycl opent ane-1 - car boxyl i c- 2CTdEPRE/(2022

S, 2S) - 2- di net hyl am nocycl ohexyl ) am de hydrochl oride salt Ms-FAB: 572.3

(MtH) + HPLC (nethod E): Rt = 12.0 mn. 25 Exanple 9

NY{ Na[ N' (benzo[ b] t hi ophen- 2-yl car bonyl4;- 1- am nocycl opent an-| - car boxy] - D-4-m

et hyl - phenyl alanyl} -(1 R 3S)-3-am nocycl opentane-| -carboxylic-acid-N(1

S, 2S)-2-dinethyl am nocycl ohexyl )am de hydrochl oride salt Ms-FAB: 686.3
MrH) + HPECL@ethad NoBtESMin.=" 12 1 nin.  Exanple 10 WO 03/ 037916

PCT/ EPO2{,12 22
N Y{N [V\g%%gﬁlé‘r%yl ci nnanoyl ) - 1- am nocycl opent an-1| - car boxy] - D- phenyl al anyl }
- (1 R SNBNGNAM-Geshy ?@aﬁzﬂh@yl p1/aminsuyblopgitae-] aeitex)-Diphesylalgny-

di met hyl am nocycl ohexyl ) am de hydrochl ori de FAB:. 6 +

HPLC (?/re(llPoaIS Janmocyclp)memanerhcgr besadieprcid-NY 1((fSaZ§) Dt mmocycmﬁexy?)a‘(“%"

N?{ N [ Na nzof ur -yl car boxy) - 1- am nocycl opent an-| - car boxy] - D- phenyl al an
yl}- % qﬁl E‘Xacgtaen%a ocycl opent ane- 1- car boxylic-acid-N-((l S, 2S)-2-

di et hyl Ms_pgngzg)hqm}ném de hydrochloride salt 10 M5-FAB: 656.3 ( MtH) +
HPLC (nethod E): = 11.8 mn. Exanple 12 N

{ NC[ Na( beBIﬁ&](—mF‘IWCkE)r Bérry’{ 37 it nocycl opentan- | -carboxy] -D phenyl al anyl

} - (1 R§3 ﬁgl—e\?gam nocycl opentane-| -carboxylic-acid-N((1 S, 25)-2 15
di et hyl | ohexyl ) am de hydrochl oride salt Ms-FAB: 692.4 (MtH)+ HPLC

(met hod &Y {NRN*eehZoftirddi Nylcarboxy)-1-aminocyclopentan-1-carboxyl-D-phenylalanyl}-

10 (1IR3 S)-3-armnocyclopentane-1-carboxyhc-ac1d—N—((1S,28)-2-am1nocyclohexy1) amide
trifluoroacetate salt
MS-FAB: 628.3 (M+H)"

HPLC (method E): Rt =9.25 min.
Example 7

15 NYN%4-(methyl)cinnamoyl)-(R,S)1-aminoindane-1-carboxy]-D-phenylalanine ~ amide-N-
[(1S,3R)-3-(morpholin-4-ylmethyl)cyclopentyl]

MS-FAB: 635.2 (M+H)"
HPLC (method E): Rt = 12.9 min.
Example 8§

20 N"{N“[Na(benzo[b]thiopheri‘-2-ylcarbonyl)-1-aminocyclopentan—l-carboxy]-D-
phenylalanyl}-(1R,3S)-3-aminocyclopentane-1 -carboxylic-acid-N-((18S,2S)-2-
dimethylaminocyclohexyl) amide hydrochloride salt
MS-FAB: 572.3 (M+H)"

HPLC (method E): Rt=12.0 min.

25  Example 9 |
NY{N*[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-4-methyl-
phenylalanyl}-(1R,3S)-3-aminocyclopentane-1 -carboxylic-acid-N-(18,28)-2-dimethyl
aminocyclohexyl)amide hydrochloride salt
MS-FAB: 686.3 (M+H)"

30 HPLC (method E): Rt=12.1 min.

Example 10



Exanple 13 N7IN'[N (N (nmethy_1)

ndol - 2-yl car boxy) - 1- am nocycl opent an-1 - car boxy] -D- 20

phenyl al aw@loBA§RIRy 3S) - 3- am nocycl opent ane- | - car boxyl i c- aciPdTNP(/120R 2S) - 2-

di met hyl am nocycl ohexyl )am de hydrochloride salt "H NVR (S, DVBO d6):

1.2-1.9 (m 22H, CH2); 2.6 (m 1H, CH CO 3Ac5c); 2.90-3.20 (m 2H,

(P)CH2-D-Phe); 2.75 (m 6H, N(CH3)?2); 8 (s, 3H 1-(CHindole) 4.2 (m 1H,

CH NH 3Ac5c); 4.45 (m 1H, (a)CH - DPhi% .10-7.25 (m 5H, Carom D Phe);

7.45-7.85 25 (m 6H, C(5)H+C(6) H+NHCH 1, 2d| NH2- cycl ohexane+NHCH- 3A06c+

L) 240 ePe R emoy aaaotrretie G o AR S5
c5¢ + met ho

12.2 m n(lR,S )W@CMCW%W@@?MB’ %E@b%ﬁé%zz 23

NY{ N [N ?%ni{ dﬁd’ G- a-methyl -a-ethyl gl ycyl ] - D
phenyl aI }Z‘O]%W§§)Bﬁ§& n% pentGane | -carboxylic-acid- N-((l

S, 2S5)-2- MSUFKBB)&SBG h@HiT)" ani de tr| fluoroacetate salt Ms5-FAB: 632.2 (MHH) +
5 HPLC (net hod 51 nin. Exanple 15

N {NS[NHM-Gr@nﬁi)%E%rF&rmy }.§ R) - a- met hyl - a- et hyl gl ycyl | - D- phenyl al anyl }

-(1 R3 ﬁ 'g% F no
cycl open rboxylic-acid-N((1S, 2S)-2-am nocycl ohexyl) am de
trifl uor oagRE@ Eb&abiurdm2-yRafbaRy)- Bh&lﬂOO@MepbmePL@k(oﬁﬁ}Pd@erlalaRYl}* 5.58

m n. | e 16 NY{NC Na( bi phenyl - 4- car, nocycl opent an- |
-car boxy](?lgﬂs"s-?’(am(uﬁé@ p}egtamg)-l-carboxyhc-aclgg\}(-zl()lS1283”5l ycetop

phenyl ) al 3 &gyl - carboxylic-acid-N-((1 S, 29)-2-
15 am noc@%l ti’% E%c aﬁhgﬁgﬂ%]ﬂgg‘?é grl‘ﬂrE salt Ms-FAB: 678 (M+H)+ HPLC
(met hgd BYS- IR(B=6552& @i,  Exanple 17

HPLC (method E): Rt =11.8 min.

Example 12 |
NY{N“[N“(biphen-4-ylcarbonyl)-1-aminocyclopentan—l-carboxy]-D-phenylalanyl}-
(1R,3S)—3-aminocyclopentane-1-carboxylic-acid—N—((lS,ZS)-Z-
15  dimethylaminocyclohexyl)amide hydrochloride salt
MS-FAB: 692.4 (M+H)"
HPLC (method E): Rt = 12.7 min.
Example 13
NY.{N“[N“(N-(mcthyl)indolrzfylgarh.q,xy)r‘l.-ami,r_locyclopentan-1-carboxy]-D-
20 phenylalanyl}-(1R,3S)-3-aminocyclopentane-l-carboxylic-acid—N—((lS,2S)-2-
dimethylaminocyclohexyl)amide hydrochloride salt
IH-NMR (8, DMSO-dg): 1.2-1.9 (m, 22H, CHy); 2.6 (m, 1H, CH-CO-3Ac5c); 2.90-3.20
(m, 2H, (B)CHp-D-Phe); 2.75 (m, 6H, N(CHs)o); 3.8 (s, 3H, 1-(CHjy) indole) 4.2 (m, 1H,
CH-NH-3Ac5¢); 4.45 (m, 1H, (0)CH -D-Phe); 7.10-7.25 (m, 5H, Carom-D-Phe); 7.45-7.85
25  (m, 6H, C(5)H+C(6)H+_NHCH-1 ,2di-NH,-cyclohexane+ NHCH- 3Ac6e+ HN(CH3)," +
NHCH-D-Phe); 7.90-8.02 (m, 2H, C()H+C(7)H); 8.5 (s, 1H, C(3)H); 8.9 (bs 1H, NH-
1Ac5c¢).
MS-FAB: 669.3 (M+H)"
HPLC (method E): Rt =12.2 min.
30 Example 14



N Y{NC. [N(N-~methindol -1 carboxy)-1-am nocycl ouentan-| -carboxyl-R-3-(4 20
nmet hyl ) phenyl ) al anyl } - (1R, 3S) - 3- am nocycl opent ane- | - car boxyl i c- aci d N-((21
S, 2S) - 2- wWEinoswes ohexyl ) am de hydrochl ori de salt Ms-FAB: PEFEPOMIAP> HPLC
(method E): Rt = 12.2 min. Exanple 18 25

NY{ N [N (4- (et hyl ) cynnanoyl)-1-ani nocycl opent an-1| - car boxy] - R- 3[ 4-

net hyl ) phenyl] alanyl } -(1 R, 3 S)-3 -am nocycl opent ane- |
-carboxylic-acid-N-((1 S,2 S)-2- am nocycl ohexyl)am de hydrochl ori de salt

gg} gé? é)lgf‘f‘l /Egl P&%g%ic @geiﬂg{%gﬁ’gﬁw E%)-a-methyl-a-ethylg%'cyllfﬁ"p' e 19 VO
b] t hi oph I I )
I[\l-] ESI FEI g%‘g%ﬁ%“ﬁ%m %%% propyl } ngﬁ]ygeo %—8 @aﬁf@&%itg%ig@‘%ﬂx 2@)320! ne

[ b] t hi ophainnﬁycyélelﬁmaybcamnﬂé trifluorantiateslt| ohexan-

-carboxy] D hen é}él ?nl + 5 N-[3(norpholin-4- yI)propyI]am de Exanple 21 3
-cis-N7 EIA?b t hi ophen- 2-yl carbonyl ) - 1- am nocycl ohexan- |

-car bo ] @W pL ocycl ohexan-| - carboxylic acid
-N-( (] ZE}JB? m noc@ F{ohexyl amide 'HNWR (S, DVBO-d6): 1.2-1.9 (m 26H,
CH2) ; 2. 3E EkampleHS CH CO 3Ac6c); 2.8-3.15 (m 10 2H, (D)CH2-D Phe); 3.55 (m

%256 1o M gﬁ%z% o ic%ine% ”e%@ms%yéo@ﬁéﬁgly%*g%3‘\ﬁ%#ﬂyhﬁ‘?@i3‘; e
g:(H )H)C( 3) g %. 42 %231”11 :ﬁ%b(g{y @%h}@.@ggs%s; ﬁ?l'?g(olvr)im@ HPL rret hod
N’?{ NRE[ N’ (%@%@?ﬁéﬁgﬁgﬁl g ilzcar bonyl ) - 1- am nocycl ohexan-1 -carboxy]-D-

I o
—1

pheny &l aMﬁ nocycl ohexan- | -carboxylic-acid-N-(5
- ami nopenypl k- @Bt F): RY2s;aast at e- sal t
Example 16

NY{N*[N%biphenyl-4-carboxy)-1-aminocyclopentan-1-carboxy]-R-3(4(methyl)

phenyl)alanyl}-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,2S)-2-
15 aminocyclohexyl) amide hydrochloride salt

MS-FAB: 678 (M+H)"

HPLC (method E): Rt = 12.8 min.

Ex ple 17

20 methyl)phenyl)alanyl} (IR,BS) 3-aminocyclopentane-1-carboxylic- ac1d-N-((IS,2S)-2-
aminocyclohexyl)amide hydrochloride salt
MS-FAB: 655 (M+H)"
HPLC (method E): Rt =12.2 min.
Example 18

25 NY{NYIN%4-(methyl)cynnamoyl)- 1-ammocyclopentan-l-carboxy] -R-3[4-
methyl)phenyl]alanyl}-(1R,3 S)-3-am1nocyclopentane-1-carboxyhc-ac1d—N—((1 S,28)-2-
aminocyclohexyl)amide hydrochloride salt
MS-FAB: 642.2 (M+H)" )
HPLC (method E): Rt = 12 0 min.

30 Example 19



20 "HNWR (S, DMsO-d6): 1.2-1.9 (m 24H, -CH2-); 2.2 (m 1H, CH CO 3Ac6c);
2.7 (m2H, N4 CH2,; 2.8-3.15 (m 2H, (P)CH2-D-Phe); 3.0 (m 2H,

CH2- NH3+)wo43m31omg 1 H, CH NH 3Ac6c); 4.35 (m 1H, (a) CHPCDHPa®)2022
7.05-7.18 (m 5H, Cam D-Phe); 7.59-7.65 (m 3H, NHCH); 7.40-7.55 (m

5H, C(5) H+C(6) H+ NH3); 7.89-7.96 (m 2H C(4)H+C(7)H); 8.3 (s, 1H, C(3)H),
8.42 (s, 1H, NH1Ac6c). 25 M5-FAB: 660522 (MrH) + HPLC (method E): Rt = 12.4
m n. Exanpl e 23 Na[ N"(benzo [b]thi ophen 2-yl carbonyl)-1-(R)-am no-i ndan- |
- car boxy] henyl al ani ne- N- 3. (nor phol i l.) pr.o U‘? m e 30 Exanpl e
24 N'[N' M‘aﬁz(b{a wmmzzywaemanyamcm%&% repen Xy] - L-

Eg?é%lzﬁéggﬁ%%tﬁf § n:orfhol I{L{éﬁgg)sfrggﬂj] am de WO 03/ 037916

3- N?{ Na[ Iﬁe;{glggfézm b] t hi ophen- 2-yl car bonyl ) - 1- arri nocycl ohexan-| -
car boxy] pnhenyl al ani | } am nocycl opent ane- - car box g/ %&I e)
ani nocyc Mﬁd%ﬁobx)zwldeplﬁn- INMlgqul) H’B@OQH)IOh%aQ'II"aQ ‘("d‘i @f@}n

1H, CH 2H, ((3)C-D-Phe); 4.0 1H,
g:nr—nLNHﬁ3Aé%E’)%o n(‘h?/ﬁlifﬁpy ,m1,2 dif(NH)Z-); 4. g) (m 1I(—I,m(a)CH -D-Phe) ;
) 7.1-7. @opH. Carom D-Phe); 7.45-7. 55 (m 2H, C(5)H+C(6)H) 7.6-7.75

(m 3H, 93-8.02 (m 2H C(4) H+ 8.3 (s, 1)) . 8.42
(s, 1H Nkks-AF@EIN*ERnaeibRMephEES-yBerbony lmm@%wm @boxvi- = 12.5 min.
Exanpl e 26

aci d- 3- c|P§91N\"{1RP“EWWHLA‘%‘F’E]“€%F%Bﬂ’é‘ﬂlciwﬂﬂ 5 (Blér%%))z minocy; %%he)éylz)pe nt ane- |
- car bOXY]lHLNNﬁ{l | ﬁémﬁ} N .?Iing HP%HObHé)aQ%ézrq/qq{ lEdd-8Ac6e); 2.8-3.15 (m,
yclo

-N-(2-ci s- amno exyl)
N7{ N'jpN QR )ﬂ&tDkPl&M&'ﬂS &nylHﬁfEHMIl)z dl-bmzmclpheme);akﬂe(m,uﬂ CGHAGRy] - D-
phenyl al ani | am no- prol i ne- I\I-(7 am no%/ialhoh%l,) ??1 dSH
MS- FAB: G2e660 4(3\7I+(H} H, (o))CH -D-Phe); 7.05-7.18 (m, 5H, Carom-D-Phe); 7.39-7.45 (m, ZH,
C(5)H + C(6)H); 7.59-7.65 (m, 3H, NHCH); 7.89-7.96 (m, 2H, C(4)H+C(7)H); 8.3 (s, 1H,
C(3)H); 8.42 (s, 1H, NH-1Ac6c).
MS-FAB: 672,45 (M+H)"
15 HPLC(method E): Rt = 12.7 min.

Example 22
NY{N“[N*(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanyl} -3-cis-aminocyclohexan-1-carboxylic-acid-N-(5-aminopentyl)-amide
trifluoroacetate-salt-

20 'H-NMR (8, DMSO-dg): 1.2-1.9 (m, 24H, -CHy-); 2.2 (m, 1H, CH-CO-3Acéc); 2.7 (m,2H,
NH- CH,); 2.8-3.15 (m, 2H, (B)CH,-D-Phe); 3.0 (m, 2H, CH,-NH;"); 4.1 (m, 1H, CH-NH-
3Ac6e); 4.35 (m, 1H, (0)CH -D-Phe); 7.05-7.18 (m, SH, Carom-D-Phe); 7.59-7.65 (m, 3H,
NHCH); 7.40-7.55 (m, SH,C(5)H+C(6)H+ NH;Y); 7.89~7.96 (m, 2H,C(4)H+C(7)H); 8.3
(s, 1H, C(3)H), 8.42 (s, 1H, NH-1Ac6c).

25 MS-FAB: 660.22 (M+H)"

HPLC (method E): Rt = 12.4 min.

Example 23
NY[N%(benzo[b]thiophen-2-ylcarbonyl)-1-(R)-amino-indan-1 -carboxy]-D-phenylalanine- -

N-[3(morpholin-4-yl)propylJamide

30 Example 24
NN enzo[b]thiophen—2—ylcarbonyl)-1-aminocyclopentane-1-carboxy]—L-

phenylalanine-N-[3(morpholin-4-yl)propylJamide



HPLC (nethod E): R = 11.4, mn. 20 Exanpl e 28 acid- 3-

ci s-N ?{N No' (benzo[ b] t hi ophen- 2-yl car bonyl ) - 1- am nocycl ohexan- | - car boxy] - D
- phenyl awarmlo379asri nocycl ohexan- 1- carboxylic- -N[(1 PCT/EP02/12022

S, 2S) - 2- am nocycl ohexyl ]am de Ms-FAB: 672.24 (MrH) + HPLC (nethod E): R
=12.8 mn. 25 Exanple 29

acid-3-cis-NY{N [N (benzo[ b] t hi ophen- 2-34l car bonyl ) - 1- am nocycl opent an- I

- car boxy] - D- phenyl al ani | } am nocycl ohexane-1-carboxylic-N[(1

S, 2R) - 2-di_ et hyl am nocycl ohexyl] am de - Exanple 30 30

aci d- 3- ciE_:?IﬂI{:lﬁléPN‘ (benzo[ b] t hi ophen-2-yl carbonyl ) -1-am nocycl opent ane-1-ca

r boxy] - D- R o } -1
phenyl al glpT %Sa?r% lndo%:gl\]gN xg)r? (f[b]c hen% lcarbomzllsl,. aZI%no%yr(rzllor]llg}é%/ncllohexyl]

am de WO é@ﬁ&@f]ﬁﬁh&@fdlﬁﬁgainmgﬁopéiﬁanek} -DivBoxydic -TAES2RG2- 1.2-1.9 (m 24H,
CH2); 2.2 (m '1H CH CO3Ac6c); 2.80-3.20 (m 2H, ((3)CH2-D-Phe); 3.75 (m
1H, ~ CH NrpminpeyRlohgtyD@ifohexane): 4.2 (m 1H, CH NH 3Ac6c): 4.45 (m 1H,

O 5) i o PRV IS0, 2200 (AR GRITE (rh O (O se) BRa 2
EOITH e Cod i T R R

12.0 min. (m EMAN()@H2D-BifE); ); 7.1-7.25 (m, SH, Carom-D-Phe); 7.45-7.55 (m, 2

boxy] D B pg&?ﬁ(?%%ﬁf#&ﬁ% ST LS ROt 3t o

S, 2S5)-am ggﬁm E@?'ﬂi R f€cecyS- FAB: 658.30 (M) + HPLO(nethod E): Rt =11.9

m n.
No' [Nai beNSFABt B52pOEV+EDY| car bonyl ) - 1- ani nocycl opent ane- | - car boxy] - D- phen

yl al ani na

S, 3R) - 3- (HPg%ﬁhﬂépé)p&tazllzr? B | ) et hy| ) cycl opent hyl ] Exanple 33
N'[ Na( bengolhbithsophen- 2-yl car bonyl ) - 1- am nocycl opent an- |

- car boxy] =D-phenyl al ani ne

acid-3 -01s-N7{N°‘ N%(benzo[ b]thiophen-2-ylcarbonyl)-1-aminocyclopentane-1-carboxy]-L-
phenylalanil} aminocyclohexane-1-carboxylic -N-(2-cis-aminocyclohexyl) amide

15 Example 27
NY{N*[N%@enzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexane-1-carboxy]-D-
phenylalanil} -(L-(4R)amino-proline-N-(1R,2R)-aminocyclohexyl) amide
MS-FAB: 659.20 (M+H)"
HPLC (method E): Rt =11.4 min.

20 Example 28 .
acid-3- cis-NY{N*[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanil}-aminocyclohexan-1-carboxylic- -N-[(1 S,28)-2-aminocyclohexylJamide
MS-FAB: 672.24 (M+H)"
HPLC (method E): Rt = 12.8 min.

25  Example 29
acid-3-cis-NY{N*[N*(benzo[ b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy}-D-
phenylalanil } aminocyclohexane-1-carboxylic-N-[(1 S,2R)-2-dimethylaminocyclohexyl]
amide
Example 30

30 acid-3-cis-NT{N*[N%benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentane-1-carboxy]-D-

phenylalanil}aminocyclohexane-1-carboxylic-N-[(1S,2R)-aminocyclohexyl] amide



amde-N-[ (! S, 3R)-3-(4-(nethyl)piperazin-1-yl)carbonyl)cycl opentane 20
Exanpl e 34

N [ N (berwo[bsPi®©phen- 2-yl car bonyl ) - D- a- met hyl phenyl al aniPCirABopmay | al ani n
e-N-[3- (norpholin-4-yl)propyl] am de Exanple 35

aci d- 3-ci s- Na[ No' (benzo[ b] t hi ophen- 2-yl carbonyl ) - 1-am nocycl ohexan- 1- car box
yl-D- 25 phenyl al ani | } am nocycl ohexan-} car boxylic

-N ((1R, 2S) - 2- net hyl am nocycl ohexyl )am de Exanple 36

N'[ Na( benzo[ b] t hi ophen- 2-yl carbonyl ) - 1- am nocycl opent an- |
- car boxy JHDRe(dy mﬂ&@*}ds}:yl 2-1 (94@),)&12% &Irl:r)biz-izréﬂaN—}E-@i%gﬁﬁ’r?ﬁﬂé)Wé)ﬁgxyI )
-am de Exanple 37 30

aCi - NENGROOBM AP R D5 T b0 Eroui s S0 A T
carbo) \BLARGRYL A AT AL PRSI AcEd cucsmbeyy P psem0 oy

N
1.2-1.9 6@, & +(§§2})H— NHCH(IA 6L, 7.60+7 CO-(RAehE, )NHCH7D28i-H,-cyglphexppe +

3) CH2- D-Phe); 4. 1H, CH- NH 3Ac5c); 4. 1 | 2-
Cye] oAt JoH. 44 (EAGRHCH-0- s 0 9D 42 (onpEhCEDPHSLTIDT 8281t v ELDREY,
Carom D- g]é) 'HZ&'{QSD;CS? (m 7H, C(5)HC(6)H NHCH 1,2 di - NH2- cycl ohexane+
NHoH 3A86e B Y5 . (d, 1H,' NHCH D-Phe); 7.90-8.02 (m 2H,

C(4) H+C( ISIFAE-688.36SMH#H)H, C(3)H); 8.9 (s; 1H, NHI1Ac5c). Ms-FAB: 644.3
(MtH)+ HPLC(nmethod E): Rt = 11.8 nmin. Exanple 38 10 (1

S, 3R -1- M (melﬂmiz]%l'- t_‘hli?-é)p‘ﬁﬂh- 2-yl carbonyl ) - 1-am nocycl opent an- | - car boxy]

-D phenﬁ al Eﬂiél} 3-{[1S-((2S)-am nocycl ohexyl ) am no] net hyl } am no

cycl open mple 39 acid-3 -cis-N {N [N (benzo

[b]t hiooplfh@ira]l-_ﬁcﬁghl@%{NS‘ggﬁ(bér}z_aaEbﬂﬁjiophlely-dbdmmmyl-hrémlmﬁb’ﬁgn‘gl]ta@“cﬁlbéﬁy]r]ar ani |}

am nocycl onexan | car boxyl L e (bR ARG At el ey ey ) 15

aci d- 3- N{I\Ihl‘s_[l;lx:é:t%%@.zﬂ&_;ﬁjmphen- 2-yl carbonyl ) - 1- am nocycl ohexan-1 - car boxy] -
HPLC(method E): Rt = 11.9 min.

Example 32

15 N°‘[N°‘("benzo[b]thiophen—Z-ylcarbonyl)-l-aminocyclopentane-l-carboxy]-D-phenylalanina
amide-N-[(1S,3R)-3-(4-(methyl)piperazin-1 -yl)methyl)cyclopenthyl]

Example 33
N“[N“(benzo[b]thiophen-Z—ylcarbonyl)—1-aminocyclopentan-l-carboxy]-D-phenylalanine
amide-N-[(18,3R)-3-(4-(methyl)piperazin-1 -yDcarbonyl)cyclopentane .

20  Example 34
N“[N“(benzo[b]thiophen—Z-ylcarbonyl)-D-oc-methylphenylalanil]-D-phenylalanine-N—[3-
(morpholin-4-yl)propyl] amide
Example 35
acid-3-cis-NO‘[N“(benzo[b]thiophen—2-ylcarbonyl)-1-aminocyclohexan—l-carboxy]-D-

25  phenylalanil}aminocyclohexan-1-carboxylic -N-((1R,28)-2-methylaminocyclohexyl)amide
Example 36
N“[N“(benzo[b]ﬂﬁophen—Z-ylcarbonyl)-1-aminocyclopentan—l-carboxy]-D-phenylalanil}-
L-(4R)amino-proline-N-(-2-cis-aminocyclohexyl) amide -

Example 37

30 (IR,3S) acid-3-NY{N°[N%benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-

carboxy]-D-phenylalanil}aminocyclopentane-1 -carboxylic-N-(2-cis-

aminocyclohexyl)amide



D- phenyl al ani| } am nocycl opentan- | -carboxylic-N((1

R, 2R) 2- am nocycl ohexyl ) am de Exa:nple4l... 20 Bi phenyl-4-carboxylic acid,
{ 1-[ 1-(8omonptosi n-4-yl -propyl carbanoyl)-2-(R)-phenyl - PCT/EP02/12022

et hyl carbanoyl | - cycl opentyl } -am de Exanple 42 Benzofuran-2-carboxylic
acid, { 1-[1-(3-norpholin-4-yl-propyl carbanoyl)-2-(R)-phenyl -

et hyl carbanoyl] -cyclopentyl } -am de 35 Exanple 43

Benzo[ b] t hi ophene- 2- carboxylic acid, nethyl-{

1- [ 1- ( 3- nor phol i ]
-cgclghe%rlg}\gfiléggﬁhfg profylﬁﬁr(g?g%l Eif 25 mP T . Y ASE). 25752 35

1 (3 ﬁoigﬂ'ca??r@ @85%%?@&4 OSSR BB L SR 15 dmi]éxanpl e
45 WO 03/ Q8o Eﬁ@%/&c% ?4452§EB?H2@&)@Hh‘!ipti&j)%'nﬁtﬁ%r(wxsﬂllerﬁ.cmd

1-[ 1R—(39 mor phol T1- propyl car bamoyl)-2- phenyl - et hyl carbanoyl |
-cycl opernhe WVFO(MHeCQSHﬁC(G)PBSMHEH-WHﬁNHWM(emdﬁMHCﬂ RAceaP . 16

17 1 BT (- (y i&ié%@? Py 700 o) 2 SRR EIDs S7ads ekt o

47 1- Met o} I|c aC|d 1-[
3 ﬂ-dr;"B 18, RHC y {
1-(3-norp -%1 -propy carZam)yI) 2- (R) phenyl et hyI car banoyl |
-cycl operMSLFAB Mﬁeﬂ-ﬁ) anpl e 48 Benzo[ b] t hi ophene- 2-carboxylic acid

(1-{1-[3- g €0I|n4yl

propyl car ‘]tg‘g{ %&)Rtﬁhfeln %t hyl carbanoyl } -cycl ohexyl )-anide M5 (nlz):
605. 4 ( - ¢g(nmethod B): Rt 4.57 mn. Exanple 49 15

1H i ndol -Z-carboxyl i ¢ aci d,

{1-] 1ro( 3- (ms;smm N@Nwtbqnmwthm@hmmayb@yoﬁraxph@nwlop@mml@@rbb&ﬂ&)’r ]
-cycl opentyl m_d | e
phenyla.lamall} -3- ﬁl a&g-ammocyclohexyl)ammo]methyl }amino cyclopentane

Example 39
acid-3-cis-N {N*[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-

phenylalanil} aminocyclohexan-1-carboxylic-N-((1R,2S)-2-dimethylaminocyclohexyl)
15 amide

Example 40
(1R,395) acid-3-N {N*[N%benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-
D-phenylalanil }aminocyclopentan-1-carboxylic-N-((1R,2R)2-aminocyclohexyl) amide
Example41-
20  Biphenyl-4-carboxylic  acid, {1-[1-(3-morpholin-4-yl-propylcarbamoyl)-2~(R)-phenyl-
ethylcarbamoyl]-cyclopentyl}-amide
Example 42
Benzofuran-2-carboxylic acid, {1-[1-(3-morpholin-4-yl-propylcarbamoyl)-2-(R)-phenyl-
ethylcarbamoyl]-cyclopentyl}-amide
25  Example 43
Benzo[b]thiophene-2-carboxylic acid, methyl-{1-[1-(3-morpholin-4-yl-propylcarbamoyl)-
2(R)-phenyl-ethylcarbamoyl]-cyclohexyl}-amide
Example 44 .
1-[3-(3,4- dlchlorophenyl)-acryloylamlno]-cyclopentanecarboxyhc acid, [1-(3-morpholin-
30  4-yl-propylcarbamoyl)-2-(R)-phenyl-ethyl}-amide
Example 45



1-[3-(3, 4-di bronophenyl ) - acryl oyl am no] - cycl opent anecar boxylic acid

[ 1- (3- nor phol i n-4- vyl -propyl car banoyl ) - 2- (R) - phenyl -ethyl ] -am de 20
Exanpl e 5w03pbmmy| -t hi ophene- 2- carboxylic acid, { 1-] PCT/EP02/12022

1- (3- nor phol i n-4-yl - propyl car banoyl ) - 2- (R) -

phenyl - et hyl car banoyl ] - cycl opentyl } - am' de Exanple 52 .

Benzo[ b] t hi ophen- 2-car boxyl i c aci d, é

1(R)-[3-(4-nethyl -[1, 4] di azepan- | -yI ) S propyl car bamoyl ] - 2- phenyl et hyl
carbanoyl }-cycl opentyl)-anmi de TFA salt. 52a) To a suspenS| on of

1- ani no- IBWOHW&MQWWQ: wsid (fbl1R- @‘mi’@ohﬁﬂl yI-prapHepbarpeyl)sg-

anhydrous CH stirring, N O

bi s(trl sqjﬂl%ﬂﬁrg?:lgf’% cg%logeggk; rﬁ?géfﬁlglfl%% nmol , cont ai ni ng 5% of

TMVBCH) . %S%/z 103 VA HTY lHPBmgﬁd' @dC)RtﬁQZABmmomterrper ature, to this
carbonyl chloride (29.2 g, 149 mml )

sol ution benzo[b!thlophene 2 3
dlssolve m of CH2C12 is added in about 2 hours; the reaction

m xture @a i’g -g%lﬂg g 148, ;ﬂgﬁf mg'mE‘fB {-3- (RZBﬁe Ieﬂlglcgfbahﬁ)g hen

evaporsat ssure e resi ue IsTtréat W th

of aqueOng,cmge)Qﬁj il 6 PCT/ EPO2/ 12022 29 K2C03 5% for 15 mn, then
extracted with ACOEt (2 x 100 m). The aqueous phase is then acidified
wi t h aqueEnasnpled’ 379% unti|l conplete precipitation of a white solid, which

s AR g RO0R) (1Y (S GhaD a3t 0

1- [(benZCﬂH@h&lheth)ﬂbﬂfbemByI]&ydomdtyl}mdm] 5 cycl opent anecar boxylic acid
(38.7 g, 134 mml). HPLC (nmethod A): Rt = 3.51 min. Wth anal ogous
pr ocetur déxampde 43| | owi ng intermedi ate pr oduct s have al so been obtai ned:

1-[(6-Br %ﬁ@gﬁ,@%ﬁ%@b%@@ car laaayl ) - 1L {10]3- QY6 HRRIRYIAAGPBSIAEAY)- C

d HPL
iCI[ ( 6- Br gsropyleprharhayld2ed)- p&lan&ieﬁﬂwﬂt)ar‘mm%d}-cmleh@pﬁmdécar boxylic acid to

Ep#gl §/Irreg@%&FQ%)F 9@-6&‘4‘*{8&‘%@Wﬁﬁé@?&%&yf‘ﬁ WP d HPLC (method A): Rt =

3.47 mn

1-[(5- ChIE(%U-‘Dt%Tl‘zofuran 2- car bonyl ) - am no] - cycl opent anecar bgx aC|
HPLC (srretlfa}aindwz -qarbaxybic74agiiln. {14143mo lal-éﬂl-mqukarbﬁmmﬁy%vj (500

i f th t | 52 16 g, 55 | EDC. HC| 12. 7
g, )68 oo ‘éﬂ glgi)}' 35?183 tgg%ﬁg%nﬁee(%a%)(ar eg ol (

Example 50
1-[3-(3,4-dibromophenyl)—acryloylamino]-cyclopentanecarboxylic acid [1-(3-morpholin-4-

yl-proPyleerbam(_)yl)-Z-(R)-phenyl-ethyl]-amide
20 Example 51
5-phenyl-thiophene-2-carboxylic acid, {1-[1-(3-morpholin-4-yl-propylcarbamoyl)-2-(R)-
phenyl-ethylcarbamoyl]-cyclopentyl}-amide
Example 52
Benzo[b]thiophen-2-carboxylic acid, (1-{1(R)-[3-(4-methyl-[1,4]diazepan-1-yl)-
25 propylcarbamoyl]-2-phenylethyl carbamoyl}-cyclopentyl)-amide TFA salt.
52a) To a suspension of 1-amino-1-cyclopentancarboxylic acid (19.2 g, 149 mmol) in 500
ml of anhydrous CH,Cl,, is added, under magnetic stirring, N,O-
b1s(tnmethylsﬂyl)acetannde (BSA) (54 g, 268 mmol, containing 5% of TMSCI). After
about 1 hour under stlrnng at room temperature, ‘to this solution benzo[b]thiophene-2-
30 carbonylchloride (29.2 g, 149 mmol) dissolved in 200 ml of CH,Cl; is added in about 2
hours; the reaction mixture is kept under stirring for further 3 hours. The solution is then

evaporated under reduced pressure, and the residue is treated with 200 ml of aqueous



added under nmagnetic stirring at roomtenperature. The reaction mxture is
kept under stirring for 4 hours, then the solvent is evaporated to
dryness, wWod30bm™16 esi due is dissolved in AcOEt (1000 ml ) pemdcPozsioeri wit h
NaHCO3 10% (3 x 300 m ), citric acid 10% (3 x 300 20 m ), H20 (3 x 500 m),
then dried on Na2SO4 and brought to dryness, thus obtaining a whitish
solid of 2-benzo[b]thiophen- 2-y| - 3-0xa4b-azaspiro[ 4. 4] -non-1-en-4-one (13
g, 47.9 mol). HPLC (A): R 4.97 min. Wth anal ogous procedures t he

26+ Br okl er%’? P oYk TR B o s

HPLC( met hy % u@oxf&SHff'.l R7%, unt11 complete precipitation of a wh1te solid, which is
2- (6- Brom) naptha -yl)-3-oxa-1-aza-spiro[4. 4] -non- en4one HPLC

(et hod Agkiracted vntlﬁAﬁGEtr(mx 200ml) and drled on anh ous Na;S04. The organic phase is

2- (5- Chl f 1)-3-0 PLC
(et nod Altereomsg Cvapraieds i, obiniEs 3 Shirh bﬂtkﬂgﬂ Al s pafingl

f z- 7 5PREPLC (B4thad A)7RE=1318 d EDC HC1
(()8 3%?*&?@%@%&%&@%?%&%%% 7u%31‘e3|r4 )mrrrg net})% \5\0 03/0 7916 PCT%?’BZ 12022

30 stirriWih aAalpgousmomdnresimrfoﬂowmpamnecbqte peodycts heve slserheamobiaineds| ved in

DVF (60 d d kept at
Foom ¢ empel@iPERsael MpisaPe 2 HrbSii. Al -G AR ARREEER, |1 2P S0
m ) and qqu@qﬁl@glowA)hRKHW% solution, 200 m) and with NaHCO3
(saturated solution, 200 m ). The organic @ha%m dried_ on Na2SOM4,

filtered &fé- E;pmspgmﬂphﬂtale@pﬁr@g@nﬂ)samn%c shertexyliegfidet her and the
white i.n on |tered to give the desired product (5.15 g,
14. 5 Yo Oﬂ)‘i"g‘%ﬂ‘&ﬁ’(’ﬁé@ g 3b§ﬁﬂ}'- 3.48 m . The product com ng fromthe
previ ous 183agE)-pITolylsaciflpylainawi)esicloyertytcatexyicasid (H2, Pd/C 10%

accor di ngHto a procedure known.to any person skilled in the art, to give a
white sol BLC|(me810dz°()R)1tanMBm(3 hydroxypropyl) 3- phenyl - pr opi onam de

(2,919, ISR b W61 ESibobAP] QS erihekioSytseaent. react on.

52d) To t comng from's nmol ) di ssolved in
anhydr ousHPIME (mgthHddm)) RtFBeMmtrerrredl ate descrl bed in 53c) (1.11 g, 5.6

Tmonets o S doiagpivtisn BanRaoes TEdaod A pf e mpatiel STRAEILR BABPR 28 o,
g ﬁgo M) @8%, L LnRhSREBCHICSE 215 gV86 ol dd @iisopidpyRehylahiae (06 nil)dem )

added under magnetic stirring at room temperature. The reaction mixture is kept under

stirring for 4 hours, then the solvent is evaporated to dryness, and the residue is dissolved

in AcOEt (1000 ml) and washed with NaHCOj3 10% (3 x 300 ml), citric acid 10% (3x300

20 ml), HZO 3 x 500 ml), then ‘dried on Na2SO4 and brought to dryness, thus obtaining a
whitish solid of 2-benzo[b]thiophen-2-yl-3-oxa-1-azaspiro[4.4]-non-1-en-4-one (13 g, 47.9
mmol).

HPLC (A): Rt = 4.97 min.
With analogous procedures the following intermediate products have also been obtained:

25 2-(6-Bromo-benzo[b]thiophen—2-yl)-3-oxa—l—aza;spir0[4.4]-non-1-en—4-one,
HPLC(method A): Rt =5.55 min.
2-(6-Bromo-naphthalen-2-yl)-3-oxa-1-aza-spiro[4.4]-non-1-en-4-one, HPLC (method A):
Rt= 5.65 min.

30 Rt=4.97 min.
52c) To a solution in anhydrous DMF (100 ml) of Z-D-phenylalanine (5 g, 16.7 mmol)
HOBt (2.34 g, 17.6 mmol) and EDC.HCI (8.73 g, 17.55 mmol) are added under magnetic



a saturated solution of NaHCO3 (2 x 50 m ), then dried on anhydrous Na2SO4
and brought to dryness to give a white solid of

benzo[ b] twDamplogTes 2- car boxylic acid {1-[ 1(R)-(3- PCT/EP02/12022

hydr oxypr opyl car banoyl ) - 2- phenyl - et hyl car banoyl ] - cycl opentyl } -ami de (1.51
g, 3 mol). HPLC (rmethod A): Rt = 3.73 nmin.” 20 52e) The so obt ai ned
product (1.2 g, 2.44 mmol ), wthout fuggher purification, is dissolved in
AcOEt (30 ml). To this solution, maintained at 0 Cwith an ice bath, an
aqueous solutlon

226, 6- tsHINGEIF Olmlﬁ%p@'ﬁﬂinapm%iﬁ)g? ﬁz%@ wﬂ&e‘bﬁwﬁo@ R 8§ ged
and, dr op, tdﬁ%dc soﬂﬂibﬁohﬁi MR G LRtibh nB30hd islkepP at fHo}n tehifRrdth T3S 1 2 hoiwst ur e

S kept a er stirring for further 20 mn, then the organic 25 phase
is separ amdnmude tihthendileted S?Vlﬂnhﬁs@Eﬂ @06 xml) and @dramedh’&’lﬁt@s% Zﬁ)%rﬁolmlollhe

f | ) h buf f d f 1Cl
?586‘%? 205iblot e BRACa S oDt Rk puER R el o ¢

then ¢ @l Ghlodght @ WAmdss, B¥ GRCKashdlliviith byPethéd hadteywhitash
chromato rﬁgw E%gd%(?/ﬂ%exaﬁgg 8%%510)s 0 Vi eI%IS 0.82 g gf a white solid of

4-[2(R) - (S{)]]ld ﬁr( Bspmsﬁdlj is rﬁltcmdéu ngibfadesum}' pm@invh;(ﬁ 153p 14.5 mmol).

cycl opent n - 3- phenyl - propi onyl am no] - propanal . HPLC

(et hod é?ﬁfé%?mﬂt% X% ﬁ{nﬁg 3/ 037916 PCT/ EP02/ 12022 31 The so obt ai ned
al dehyde bt c&nafgaﬁma rbviotl ®a&tione i depratedteEbphydrbgetalion (i, 2dMed

wi th 1-net hq%-)[ 4] di azepan (p115 ng, 1. 01 rrr?gI} and gl aci al, aceti.c acld

(0.2 nl) lomxa@pordmgetogcprqum knesmie any peisen skillpdin tbs afh 19, Sixgg @N}tBISB 1‘% 20

cvapdia: 8 rberidl ey frl by B PR pich i bR S HimBB VBB 4T
zli:\ﬂkarrﬁeaﬁbH&jgﬁédgggﬁﬁhd ?gfiﬁ%bﬁgeH%h fﬁgr?t | 'El?sme)t?gd brought e to X 25
mP?_C T?e dydnithe Bmg@t qog_n@&&ﬁm sER §2b) e 3p7.1m )eelsﬁb %e‘é‘r@n}ﬂ‘ﬁoﬁﬁéf ative
12050, 15 R et es b BT D6 dol)jsd& %I?hgﬁmzlszzzo,
(210{ grr% 3t1?4ymﬁnltempalam bideln neghetivestRring fdrcﬁdyhdua:s Jibenl the mixture is diluted

pr opyl car"ﬂghﬁﬁpf* JPR}lﬁ I@ﬁ?ﬂe&a{@f’ Bé?gﬁd%‘ﬁ??l}e itk distified Peten @ B20FA20Y, ¢
(40 ng, 2 Osq %emlu)lon VENGRICO; (2 5{952) R Méﬁ)@e@%h@nﬁﬁ&bﬁ@ﬂag@o‘; d8d browsh®5

m n. anal ogous nethods the follown roducts have al so been I?repar ed:

Exanpl e 56 drsnde rteogivg thivdyieesndid 20 hemok ]Ithleplmlp@ garbgxylic acid {1-[1(R)-(3-

1(R)-[3- (4 Wgtyggglgg,lcgr er '.ﬂphen\ézi-%thylcarbamoyl]-cyclopentyl}-am1de a.s1 g 3
mmol). HPLC (method A): Rt = 3.73 min.

20 52e) The so obtained product (1.2 g, 2.44 mmol), without further purification, is dissolved

in AcOEt (30 ml). To this solution, maintained at 0° C with an ice bath, an aqueous
solution of NaBr (0.5 M, 5.35 ml, 2.68 mmol), 2,2,6,6-tetramethyl-1-piperidinyloxy
(TEMPO, 3.4 mg, 0.022 mmol) is added and, drop by drop, aqueous NaClO (1.83 M, 1.55
ml). The biphasic mixture is kept at 0°C under stirring for further 20 min, then the organic
25  phase is separated and the aqueous phase is extracted with AcOEt (20 ml). The organic
fractions are collected and washed with a buffered solution of KI (20 ml), 10% solution of
Na,S,03 (20 ml) and NaHCOj3 (5%, 20 ml); they are then dried and evaporated to give a
product, which is purified by flash chromatography (EtOAc/hexane, 80/20) to yield 0.82 g
of a white solid of 4-[2(R)-({l1-[(Benzo[b]thiophene-2-carbonyl)-amino]-
30  cyclopentanecarbonyl}-amino)-3-phenyl-propionylamino]-propanal.
HPLC (method B): Rt = 3.99 min.



propyl car banoyl | - 2- phenyl - et hyl car banoyl } - cycl opentyl )-am de TFA salt M5
(mz): 591.3 (MH). HPLC (nethod A): Rt = 3.64 mn. Exanple 54

Benzo[ b] twiDaplames 2- car boxyl i ¢ aci d PCT/EP02/12022

(1-{1- (R -[3-(4-hydroxy-piperidin-1-yl)- 20 propyl carbanoyl]-2-phenyl etlyl
car banoyl } -cycl opentyl )-am de. M5 (mz): 577.3 (M+#). HPLC (nmethod A): R =
3.31 min. Exanple 55 Benzo[ b]thiophen j 2-car boxylic acid

(1-{1(R)-[3-(I, 4-di oxa- 8-aza-spiro[ 4. 5]dec-8-yl) - :
propyl car banoyl | - 2- phenyl - et hyl car banmoyl } - cycl opentyl ) -am de TFA salt 25 MS
(m z): 6IBheFo(obkained aliehed¢ Ad0mag 0,303 mmob) igdisenlyediin methaneh (Embend added

B b] t hi,ophenge-.2~carhoxyl i i d.(1- _ il
1?%)2?% 3! (\@'}@? ﬁ%ﬁ}’}m‘ﬁ%gﬁgfﬁﬁg, i%l%}mg) and gl%cru(i)lp%,c[atlc acid r#%%lrfﬂ) After

0XO0O- car

1
2- pheny! -t bnhasd haybaeh)stige fQPE i, INACNYBHT F20 gl 0.336Gathol) is added to the
Boc- D- phenyl al ani ne 0-succi ni m doester (5 g, 16.56 mmol) is dissolved in
CH3CN ~ 3Golwionnidftendd hate the: solvent ds eranswated upden wednerd preswee gnd 8 B8 mol )

and T 4.61. 1 ).. 1 . 0 Mo ) ] ' t is
evapoE:t ((eodocgur%l . SQ&%@&?@%LM\Q%% ac:édg‘%%ﬁcit ég %agh %d%ggégﬁ?tfosﬁ@xﬁgct ed
Wi th Ac OBjrolght ¥p 108kaline pH b§ addigg soléd NXHCOs] thersit We:AicRd ZEficA EQEY @R023 12022

32 washed with water, dried and brought to dryness to give a cql ox@&?ﬁs oi |
(4.19 g, mb. Gbe oraswnis rhase ds ewpporated,—then murificd byrgaeans fhPrepPaalve t is

d t ect d . it Clyy di . yned
o ne. (2. GAgHRG Lottt RIS, AR dRr 1, £ ¥ BH5) pRllod: o0 RELRREA) NP
5 reacti Qe 100 TFANtIRE/9 & R0 QHMC loReSCA0 Bitnin) NEZ20P270 &BbYo yieldt he

presence of stoichionmetric D PEA, in the conditions above described, to
yi el d03- [EeR)[b{thibphene-2-carboxylic acid (1-{1-[3-(4-methyl-[1,4]diazepan-1-yl)-

B b t hi -2-carh - ani nol - cycl
e ShoRRR PSS R RN Bh G REMODERIL oA st (a8, s
(B): R 3 §6PRms)IMSER)Y): 590.53MIght EPDedmatiod A)1 R9=B05 Aik nol ) is caused
to react with 2,6-cis- 10 dinet hyl pi perazine by a standard nethod for the
f or mat i onWith anplegeusinagthodschel folleming pradpets heyeetioheenpreparedy product of the

reaction 4.s Y tfied by preparative HPLC (sane conditions of Exanple 52)
to yield E&%’#@’U‘%—ﬁt hi ophene- 2-carboxylic acid (1-{1(R)-[3-(3, 5-

ci s- dismetBetzofi]hicphazs-D-carbpkyid - oxaeidr opy| @afIgRYA3H4-methoxy-piperidin-1-yl)-
;WZT;)F;I fanyl ﬁrgxg}rqga{rgﬁgﬁ]rrgyplher}lyl-e(%l;/}ﬁcl:acl)' a6mn(t)}¥l£-)cifglgpgn%yl-)r-géligea'i'lgA(sgl? Mg, 0.035
MS (m/z): 591.3 (MH"). HPLC (method A): Rt = 3.64 min.
Example 54 '
Benzo[b]thiophene-2-carboxylic acid (1-{1-(R)-[3-(4-hydroxy—piperidi1j.-1-y1)-
20 proﬁyloc;éfbamoyl]-2—phenyléﬂiyl carbamoyl}-cyclopentyl)-amide.
MS (m/z): 577.3 (MH"). HPLC (method A): Rt = 3.31 min.
Example 55
Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-
propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
25 MS (m/z): 619.3 (MH"). HPLC (method A): Rt = 3.68 min.
Example 56
Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3-(3,5-cis-dimethylpiperazin-1-yl)-3-oxo-
propylcarbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
56a) Boc-D-phenylalanine O-succinimidoester (5 g, 16.56 mmol) is dissolved in CH;CN -
30 (60 ml) and added to a solution of B-alanine (2.08 g, 16.56 mmol) and TEA (4.61 ml) in 60
ml of water. After 30’ min the organic solvent is evaporated and the aqueous residue,

acidified by adding HC, is extracted with AcOEt (3 x 100 ml). The organic extract is



15 M5 (mz): 604.2 (M#). HPLC (nethod A): Rt = 3.36 mn. Wth anal ogous
nmet hods, starting fromsuitable internedi ate products as described in
Exanpl e 5&@b)o3asmdiasi ng t he obtai ned suitabl e anmi nes when RETEPOAI2022t he
foll owi ng products have been prepared according to nethods known to the
skill ed person: Exanple 57 20 Benzo[ b]t hi ophene-2-carboxylic acid
(1-{1(R) - [ 3- ox0- 3- (4-pyridin- 2-yl - pi pepazin-1-yl)-

propyl car banoyl ] - 2- phenyl - et hyl car banoyl } -cycl opentyl)-amde M5 (mz):
653.3 (M#). HPLC (method A): Rt = 3.40 mn. _Exanp|e 58

6- Br onp- waghietl heikle mate2, driedand, biosghictogdryness to give a colourless oil (4.19 g, 12.08

1-{1(R) - [ 3-0%x0-3: (4-pyridin-2-yl -pi perazin-1- 25
§/I ){pg o%‘}‘%‘@é} g@%gjy{]?) 9‘ ﬁh:glrhgmué'%/hyrcgr banoyl } - cycl opentyl )-ami de TFA salt
M5 (M z) qpd %&oéﬂéﬁkéd FTOARE $0agRbtedted WRILE stamditdambna)ionR(HEL, 3lidane) and thexanpl e
59 6- Bronp- benzo[ b] t'hi ophene-2-carboxylic acid . . .
(1-{ 1(R) s Bbiedariine@Y gi h2 Tmpl) ipiused ayitheyt frther pifinetion steRfm oo
- 2-phenyl - et hyl carh anoyl - ' ' :
non gi 5 O%IFPBF‘%‘)I‘Y “ﬁ%L %‘e( &Y 'ﬁe(ﬁ%at%%&,ﬁ%{) 21@%& %H]n : ég% %Ibse’ nfé%ihevg%%ﬁ%%n;&gl 6
PCT/ EPOZét%%ﬁ%%neﬁ@ BerrAl htht iMeopfaditioRs caidvex ylbscribed,i do yield 3-[2(R)-({1-

1-(1(R 3- -3-[4-(tetrahydro- -4-yl met hyl ) - .
E)i p(er <(512i) [(B!:H;d)i]?]%im[gbw(ecﬁ?%gﬁltgm%ijggﬂ%e%%%‘ﬁyﬂ)}dmoy’-36%P81§e ntyl]-anid

A

car
[ 1- (1(R) 568 The- & [obtdihet meidy (100- pyg, ab24myhql) ipi posez iter-react with 2,6-cis-

VS (110 7) dmmsty pinene by EmOge Rstiod for e Trgieiigh e iy BRGEDC s2l
?eg]z gl[ gﬁ@%‘%ﬁ%@}% fﬁt{)?&%&é rgizdﬁ%t?fﬂ_ ﬂi ((gélarc{igﬁ R pldfiédby prepafatlve HPLC (sa@e
yl ) - 3- Ox @oiiene afibamiy b7) ©-yitldoghzafbliyivphansdvearbgxydig acishdnt\R)-{Hid-de TFA
s
L GRS LIRS g oy, £ 1 o1 ) carbaroy
15 MS (m/z): 604.2 (MH". HPLC (methody A;: Rt = 3.36 min.
With analogous methods, starting from suitable intermediate products as described in
Example 52b) and using the obtained suitable amines when necessary, the following
products have been prepared according to methods known to the skilled person:
Example 57 - ‘
'20 Benzo[b]ﬂﬂophene-Z-cérﬁdelic acid (1-{1(R)-[3-ox0-3-(4-pyridin-2-yl-piperazin-l-yl)-
propylcarbamoyl]-2-pheny1-ethylcarbamoy1}-cyclopentyl)-amide
MS (m/z): 653.3 (MH"). HPLC (method A): Rt = 3.40 min.
Example 58
6-Bromo-naphthalene-2-carboxylic acid (1-{1(R)-[3-ox0-3-(4-pyridin-2-yl-piperazin-1-
25 yl)-propylcarbamoyl]-2-phenyl-ethylcarbamoy1}-cyclopentyl)—amide TFA salt
MS (m/z): 725 (MH'", monoisotopic). HPLC (method A): Rt = 3.76 min.
Example 59
6-Bromo-benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3-0x0-3-(4-pyridin-2-yl-
piperazih:i;j;l)-pfopyléérbambyl]-2-15Heh3f1-ethyiéarﬁéih6yl}-cjiclopentyl)—amide o
30 MS (m/z): 731 (MH", monoisotopic). HPLC (method A): Rt = 3.73 min.

Example 60



15 M5 (mMz): 644.3 (M#). HPLC (nethod A): Rt = 3.55 min. Exanple 64
Benzo[ b] t hi ophene- 2-carboxylic acid
[ 1- (1( R) -WB-00%087936 [ 4- (t et rahydro-furan-2(R) - PCT/EP02/12022
yl met hyl ) - pi perazi n-1-yl ] - propyl car banoyl }
- 2- phenyl - et hyl car banoyl ) - cycl opentyl]- amde TFA salt 20 M5 (nfz): 660.2
(MH). HPLC (nethod A): Rt = 3.68 mn. 33Exarrple 65
Benzo[ b] t hi ophene- 2- car boxyl ic acid (1-{
1(R)-[3-(4- cyanorreth era

or opyl car BEMSHPYDISDRIRET PArRaH P@&H%it{iréﬁ}f)}&x P SRRy R 4pdmerpd)
géﬁ z(l)[ H\A—ﬁ%’ aﬁgﬁgygr@'gﬁgg”ﬁ%moﬁ} -25phényRethy1Barbardoyl APyt amide TFA salt

{1- [ 2- pheMB em/(zye)@maz (MH‘L)dHBLQ (yieﬁmuw)t RpF3e43 mim-
4-yl car banoyl -e hyl car bamoyl ] - cycl opentyl }-am de TFA salt. 66a)
Z- D- pheny (3.28 g, 11 mmol) is caused to react with N Boc-(4-

' 2. 1753
For pebt | B B e R L L ey on®

Exanpl e Sﬁip)eraziﬁabyl;]anopylaarhadoﬂbduﬂtenylsetlgylcaxbalaoyifmmlOp@t)tl]aanlmle§1I Ffppadt

gzt L?g;;xwwgﬁégﬁdﬁeﬁﬁg{:gﬁv&ot Ag’ok? V\D 03/ 037916 PCT/ EP02/ 12022

4- (2(R - agknanid-@@henyl - pr op| onyl am no) - pi perr d| ne- 1 -car boxyl ic acid
tert-butyl ester (3.21 g, 27 mmol ). HPLC (nethod B): 22 m,. Wth
anal ogousBpnmEé]@uoplgemﬁ’ecafrbnxybw avid |(rht{é (-G @t[éé]ﬁ@&@'&yggetbﬂdﬂp@m@&r]ned 5
aet B | o R fiitahlofl ARk SR kBB BY loyRloBEHy flafiiad TRATHR*Y! ! ©

4- [ 2- (2( Rvish/ap 63’6}21‘(M‘HT) HPDQi(aiitod )R} =t 4Byhim. pi peri di ne-1 - carboxylic

acid tert-butyl ester (in this case, the N-Boc-(4-am noethyl)piperidine
obt ai ned Exampledd fromthe correspondi ng al cohol by obvious reacti on for a

killed 1 6b) 4l t
s68) (1. 6oeoIlgAER ediiiic, deltC ) I ORPIANA iRl FAMAAELILORTID 7 ¢
per 24 or plpeﬁdml-4 9B1$e:i}zy:l]-icatrbmﬁoylééephmybethglbbrbﬁnaymcgclﬁﬁml]-(amldw g, 4. 8

m n) liilalenééﬂ%E aﬁ%ﬁ&g Q’%’ﬁé’tg)t g\ya% %SIBHbr ot gﬂ_(c): |(02 r eRtazroflfe8§on

-(I-ESA\I(BI S;%%ﬁl |%1- %ﬂyﬁigsbgﬁgifg b] t hi ophene- 2-carboxylic acid {1-[2-phenyl -
Benzo[b]thiophene-2-carboxylic  acid [1-(1(R)-{3-0x0-3-[4-(tetrahydro-furan-2(R)-
ylmethyl)-piperazin-1-yl]-propylcarbamoyl} -2-phenyl-ethylcarbamoyl)-cyclopentyl]-
amide TFA salt

'20 MS (m/z): 660.2 (MH"). HPLC (method A): Rt = 3.68 min.
Example 65
Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[3~(4-cyanomethyl-piperazin-1-yl)-3-oxo-
propylcarbamoyl]-2-phenyl-ethylcarbamoyl} -cyclopentyl)-amide
MS (m/z): 615.1 (MH"). HPLC (method A): Rt = 3.79 min.
25  Example 66
Benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-(1-pyridin-2-ylmethyl-piperidin-
4-ylcarbamoyl)-ethylcarbamoyl]-cyclopentyl }-amide TFA salt.
66a) Z-D-phenylalanina (3.28 g, 11 mmol) is caused to react with N-Boc-(4-
amino)piperidine hydrochloride (2.6 g, 11 mmol) under the usual conditions for peptidic
30  coupling (HOBt, EDC, DIPEA, CH,Cl,) as described in Example 56b). The so obtained

adduct (5 g, 10.3 mmol), after a simple extractive processing, is hydrogenated in the



15 et hyl carbanoyl ] -cycl opentyl }-am de TFA salt. M5 (mz): 519.2 (MHd). HPLC
(method A): Rt = 3.29 mn. Wth anal ogous nethods the foll ow ng corrpounds
have beerwprogpamesd: benzo[ b]thi ophene-2-carboxylic acid PCT{EPopIRY| -

(R -[(piperidin-4-yl-nmethyl)- carbanoyl]-ethylcar barmyl }-cycl opentyl) - am de
TFA salt 20 M5 (mz): 533.3 (MN. HPLC (nethod A): Rt 3.29 mn.
benzo[ b] t hi ophene- 2-carboxylic acid 34

{1-[ 2- phenyl - 1(R) - (2- pi peri di n-4-yl -ethyl carbanoyl)

o RO s A0t i
benzo[ b] ?@Fﬁﬁ%ﬁ iﬁPt a1 stet (i irgoquma{)R) 25

(pi periditn=4- car yl car banmoyl | -Cycl opentyl }-am de are used for
t he react}iIDIDC(xfnethoém)cRiwéﬁmuatlon with pyr| d| ne 2-carboxal dehyde (64 ny,

0.6 mmuol) leld, after u flcatlon r ve HPLC according to
the met ho‘é{1 IaP a%ﬂpsd’ég‘i,efl}“ﬁé&[) fﬁl?wglgub'ﬁe ﬁ%‘?bgn?tﬁ%l ‘Efgm red product
benzo[b] t Gihfin - -1-carboxylic acid tert-butyl
phenyl Q(Q %P%g%{eg%ﬁ%ﬁn§ - pl({gé?%tgwl? AP e{/ldlélgr %arrmc))/)?y)lceaf lhyltfel’garll byarmy ]

30 cyclopastwryl} am de TFA salt (120 ng, O0.16 rrrml) M5 (mz): 610.3 (MH).

HPLC ( net =, 3,58 mn. 03/ 03 EP02 al ogy
to what dgﬁe?f%banlﬁ? -ERhe BTy ?téglitpfpeﬁl '%ﬁé%&%%raggﬁfﬁe%er@r ature
and for tésf&ﬁnrﬁggésiégth@'I@Boé-@-taﬁuﬁ’&th}h'}pkﬂeﬁdn@fobtdﬁﬁadl seiretigrdinathe product s

described In anpl e 66a) w th oxazol1nones described in Exanple 52b), and

t he reactqom&spmdmﬁélcqhnl@r%ﬂq)@tféaqﬁmd%& skilpdpersopebpsi bee ks e 66a) with

Exanplo $50) Ditmep SR ThEBkppE B £ARRAGY G @ fhaBRpl | Dod 11

depr ot ectmm OfempBRnEN bMbicfeep 4 ot@éc@xﬂﬁ%ﬁhﬁhﬁ&eaﬁadzrﬁgmﬂl'liumﬁhms%)
described in Exanpl e 66b). Such internedi ates areoj Iﬁﬁeé ﬁg nder
condi t i or(d.2%g; 418 rameD). W@@W}ﬁdi%‘fﬁﬂ plAui (2 4.7 mEpols 4 ‘[ *8nown to

any per sonyz’lﬂ J L?Qme‘cel &Qz%ne SHGhivass d%,nﬁtggggéeq@ A6 @hOrA in CHé ﬁyde of

cyanobor dh e sup on resine in CH2C12 10 - al

ket one, Weﬁbéﬁ)ZB[Bﬂﬂndpheﬁ—Q&rbomythadﬁi {1-§2- plydnyha(R)e(mpeﬁthn-ﬂym;banmyDNF or
br occkfur CBRTEPBRY - PIF eIl B LT SHOMSRPY TR KT et ©
prepar ed: oy R¢ = 3.29 min.

With analogous methods the following compounds have been prepared:

benzo[b]thiophene-2-carboxylic acid (1-{2-phenyl-1(R)-[ (piperidin-4-yl-methyl)-

carbamoyl]-ethylcarbamoyl}-cyclopentyl)-amide TFA salt

20 MS (w/z): 533.3 (MH"). HPLC (method A): Rt = 3.29 min.
benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-(2-piperidin-4-yl-ethyl carbamoyl)

-ethylcarbamoyl]-cyclopentyl }-amide TFA salt
MS (m/z): 547.3 (MH"). HPLC (method A): Rt = 3.39 min.
66c) 200 mg (0.31 mmol) of benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-
25  (piperidin-4-ylcarbamoyl)-ethylcarbamoyl]-cyclopentyl}-amide are used for the reaction of
reductive amination with pyridine 2-carboxaldehyde (64 mg, 0.6 mmol), to yield, after
purification by preparative HPLC according to the method already described in the
previous Examples, the desired product benzo[b]thiophene-2-carboxylic acid {1-{2-
phenyl-1(R)-(1-pyridin-2-ylmethyl-piperidin-4-ylcarbamoyl)-ethylcarbamoyl]-
30  cyclopentyl}-amide TFA salt (120 mg, 0.16 mmol).
MS (m/z): 610.3 (MH"). HPLC (method A): Rt = 3.58 min.



15 Exanpl e 67 Benzo[ b]t hi ophene-2-carboxylic acid

(1-{2-phenyl -1(R)-[ 1- (tetrahydro-pyran-4-yl net hyl) -

pi peri di rwo-oglogmnbanoyl | - et hyl car banoyl } - cycl opent yl ) - am a€TEPA2/s222 NS

(mz): 617.3 (M#). HPLC (nmethod A): Rt = 3.44 min. Exanple 68 20

Benzo[ b] t hi ophene- 2-car boxylic acid

[ 1- (2- phenyl -1(R) -{1-[ 2- (t et rahydr o- pyrgn-4-yl) -

et hyl ] - pi peri di n-4-yl car banoyl } - et hyl car banoyl ) -cycl opentyl ] -am de TFA salt
.5

6 orro. bR SBAN 1 W se el gh B Ry PR.S6R% e FoscterD sy s T terppatue

1- (t et r ahygy 9oP%hRE rigiA® from 12 to 48 h f the intermediate product ibed
yl met hyl ) - pi p%r | di n-4-Yyl gretoﬁ?/l ]2 8ar€i)a?r‘11)r>§1 f- etehy]ﬂ ecrénrebgn%gfg Pg;c(}eg%rér?t yﬁ -am
de TFA s&EkemMs 66n)zyith 70@z¢lvidnes idessribed dn dxtatmpien 53b), Bmyl. thelRedstiomeotte A)

Rt =3.82.min 1HN 400 Mdz). . (8, 6) .1.12-2_13 17_H); .
2.17-2. 30“{%]“%‘? Pg’%?git-s .%%A“%%drﬂP( g%m%h{g%g) Qlés%'i%&mT&&taﬁWJ‘g’?lﬁmP?ﬁ
2H); 35 80?:?61@3&:&&%0&53}?%- 23d dee@ited inl E‘}(émgﬁoﬂa?- drddef - AAdHtidhs %f')peftidic
7.55-7.66 (m~ 2H); 7.85-7.92 (m 1H); 7.93-7.98 (m 1H); 8.30 (s,” 1H);

8. 34- 8. 38c¢uplingHgives adier deprotekehion 6f e amito Fraups, ntdymeduitesiagalagousite thoseal ) .

Ex le 7 03/ 037916, P 02/.12022.. 36 B bl.t hi,oph : 2- . | i
e a(1- Qe URs (o BARRIG ) SR RERTria pre ey nel coiditons el e | °
car banoy| lyidelphpoittd & the sl wdll kifoxe t8REHpdsdn glﬁllé'&iﬂ\{ﬁe &) stabh a®75. 3

(M#). HPLC (method A): Rt = 3.56 min. Exanple 71
Benzo[ b] t hildpiedeer ketone (rynyobazolidride supported on resine in anhydrous CH,Cl,

L pen et SUSBAR R T ) piper gyt
(et hod A) alkiX hatids, KI, DIPBA inHNIFR (500 MHz): (8, DMSO-d6) anongst the
others 0.99-1.14 (m 4H); 2.18-2.29 ( 1H), 2.65-2.75 (m 2H); 2.78-3.02
(m 3H); g wyslenthgmopdifiop ?SCﬂbQﬁlab&YserB(xmnplq—ﬁ%d)-7. 09- 10 7.23 (m 5H);
589 (5, "I eCYAnGEBusug dorcl TR 1h Endmpf, O e ARy rofacg e vt
[ 1- (2- phepgparedR) - {[ 1- (t et rahydr o- pyr an- 4-
15 Example 67
Benzo[b]thiophene-2-carboxylic acid (1-{2-phenyl-1(R)-[1-(tetrahydro-pyran-4-ylmethyl)-
piperidin-4-ylcarbamoyl]-ethylcarbamoyl }-cyclopentyl)-amide TFA salt
MS (m/z): 617.3 (MH"). HPLC (method A): Rt = 3.44 min.
Example 68
20  Benzo[b]thiophene-2-carbokylic acid [1-(2-phenyl-1(R)-{1-[2-(tetrahydro-pyran-4-yl)-
ethyl]-piperidin-4-ylcarbamoyl }-ethylcarbamoyl)-cyclopentyl]-amide TFA salt
MS (m/z): 631.3 (MH"). HPLC (method A): Rt = 3.57 min.
Example 69
6-Bromo-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-
25 ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide TFA
salt
MS (m/z): 709 (MH", isotopic pattern of Br). HPLC (method A): Rt = 3.82 min.
'H NMR (400 MHz): (8, DMSO-d6) 1.12-2.13 (m, 17 H); 2.17-2.30 (m, 1H); 2.74-3.00
(m, 5H), 3.02-3.38 (m, 5H); 3.44-3.57 (m, 2H); 3.80-3.93 (m, 2H); 4.39-4.50 (m, 1H);
30 7.11-7.24 (m, 5H); 7.55-7.66 (m, 2H); 7.85-7.92 (m, 1H); 7.93-7.98 (m, 1H); 8.30 (s, 1H);
8.34-8.38 (m, 1H); 8.97 (s, 1H); 8.78 and 9.01 (2 broad signal, 1H total).

Example 70



yl met hyl ) - pi peri di n-4-yl net hyl ] - car banoyl }

- et hyl car banoyl ) -cycl opentyl]-am de 15 M5 (nfz): 703.3 (MH, isotopic
pattern oWOBBP37IHPLC (nmethod A): Rt = 3.88 min. 1H NVR ( 6@QTNHD)/120¢8,
DMSO-d6) 0.90-1.11 (m 4H); 1.18-1.29 (m 1H); 1.38-1.73 (m 12H);
1.74-1.82 (m 1H); 1.87-1.91 (m 2H); 1.92-1.99 (m 1H); 2.27-2.34 (m 1H);
2.50- 2.56 (m 2H); 2.81-2.89 (m 2H);5,2.94-3.02 (m 1H); 3.16-3.28 (m
3H); 3.75-3.83 (m 2H); 4.44-4.50 (m 1H); 7.11-7.21 (m 5H); 7.46 (t, 1H
J=5.77 Hz); 7.71-7.75 (m 1H); 7.82(d, 20 1H J=8.65 Hz);..7.98-8,04 (m
3H); 8. 2SerBolihiophefié-p:cathoagli¢ s, adidy) ; (8- {84R)-H(1-ispprop sy dén‘}s‘/?methyf}'

Benzo[ b] t hi oph -2-carhoxylic acjd .

(12 SRR ke fﬁYiﬁ?§¥a§Wyﬁ'ﬁ¥?%Pﬁ9%§??{depi peridin-4

-yl met h - I t JRey8)s6meint yl ] -anmide MS (mz): 614.4
(K/H+). %@?@2?’2’83 (%@.%Vi;@g@glgaﬁw%? %5 Expggp?/e] 74 1- (63-E (mz)

p- Tol yl -Bgdanypleyll am no) - cycl opent anecar boxylic acid (2-phenyl-1(R)-{[1-

hydr o- -4-yl hyl ).- pi | di n-4-pl . 14). - am d
TEa <ol i Bl Aok PSaRR) | BBICC ( rrRaRy Ry L B e B R

400 MHz);: - PNERIAE)- yRegp tarbdigoyl} ethyteaibah®yl)-&Slapentyl) iide. 15- 2. 23
go 1H); %lnéegﬁ?)s 3H) ;ﬂﬁg.YSO-&g?ar(hg] %}—Dmyzcgﬁé} 44(8?2((pm 1Hm:10t al); 6. 68(rn
and 6. 69MSnal7): 6BIL.3t(MHE]). HRLE (@ethod A)5ditm)3- M%7 30 (m 7H): 7.375 and

(oot 1 Sk 068 Ry’ 3 Tdbor @) pfiblyne dadopfast 3T i 18 S50 7. 75

PCT/ EP02 . CBLBY 375.3.85(nh 21B; 5415k BnaHIT .0 1H
PO Ep02{ 202237 3 ot (O 170 B81 20 41630 nsii

broad si gnal 1 Htot & A7
Benzf b] 7128 ¢mh 6Hg- 243 A8 %y BHY; 86 ¢, 15, 1=8.6); L33 &7 (AP '830'G, 10); 8.89
[ 1- (2-phenyl-1(R)-{2-[ 1- (tetrahydro-pyran-4- 5
yl met hyl &éﬂberi di n-4-yl]-ethyl carbanoyl } - et hyl car banoyl ) -cycl opentyl ]-am d
eTFA sal gx MRl z): 645.5 (-H+). HPLC (nethod A): Rt = 3.63 mn. Exanple
76 6- Br offo- napht hal ene-2- carboxylic acid

(1-{ 1( R) 6{Hirbmertaphthgloperr-aremabig| metht | ) [1-@aphsgiyls)(B)- ([ 1-(etrahydro-pyran-s-
P Y e LSRR g iy o ¢ (1 o
Benzqf b] g pRh 33 @aHhdxotbpic pattsirnl of Br). HPLC (method A): Rt =3.88 min.
L1-(2- PhemV VR (obo Mtz (5, SMSSUE) §581 13 Vim, ) 1.18-1.29 em, 1HD); 138-1.73 (m,
12H): 1.74-1.82 (n, 1H); 1.87-191 (m, 2H); 1.92-1.99 (m, 1HD; 2.27-2.34 (m, 1H); 2.50-
2,56 (m, 2H); 2.81-2.89 (m, 2H); 2.94-3.02 (m, 1H); 3.16-3.28 (un, 3H); 3.75-3.83 (m, 2H);
4.44-450 (m, 1H); 7.11-7.21 (m, SH); 7.46 (¢, 1H, J=5.77 Hz); 7.71-7.75 (m, 1H); 7.82(d,
20 1H, 1=8.65 Hz); 7.98-8.04 (m, 3H); 8.29-8.31 (m, 1H); 8.53 (s, 1H); 8.83 (s, 1H).

Example 73
Benzo[b]thiophene-2-carboxylic ~ acid [1-(2-phenyl-1(R)-{[ 1-(tetrahydro-pyran-4-y1)-

piperidin—4:y1methyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS (m/z): 614.4 (MH"). HPLC (method A): Rt = 3.46 min.
25  Example 74
1-(3-E-p-Tolyl-acryloylamino)-cyclopentanecarboxylic acid (2-phenyl-1(R)-{[1-
(tetrahydro-pyran—4-ylmethyl)-piperidin-4-y1methy1]-carbamoyl} -ethyl)-amide TFA salt
MS (m/z): 615.4 (MH"). HPLC (method A): Rt = 3.56 min.
15 NMR (400 MHz): (3, DMSO-d6) amongst the others 1.13-1.25 (m, 2H); 2.15-2.23 (m, -
30 1H); 2.34 (s, 3H); 3.80-3.87 (m, 2H); 4.36-4.44 (2 m, 1H total); 6.68 and 6.69 (2 d, 1H
total J=15.81 for both); 7.13-7.30 (m, 7H); 7.375 and 7.38 (2 d, 1 H total, J=15.81 for
both); 7.45-7.51 (m, 2H); 7.66 and 7.73 2 t, 1 H total, J=5.8 Hz for both); 7.82 and 7.83 (2



pi peri di n-4-yl]-ethyl carbanoyl } - et hyl car banoyl ) - cycl opentyl ] -am deTFA sal t
M5 (mz): 631.4 (MH#). HPLC (nmethod A): Rt = 3.53 mn. 15 Exanple 78
Benzo[ b] twiDaplames 2- car boxyl i ¢ aci d PCT/EP02/12022
{1-[2-phenyl -1(R)- ({1-[ 2- (tetrahydro-pyran-4-yl)-

et hyl ] -pi peridin-4-ylnethyl } -carbanoyl)-ethyl carbanoyl]-cycl opentyl }
-amde M5 (mz): 645.3 (MH). HPLC (nethpd- A): Rt = 3.61 mn. Exanple 79
20 Benzo[ b] t hi ophene- 2-carboxylic acid (1-

{1(R -[(1-cycl ohexyl net hyl - i eridin-4-

yl met hyl ¥, rtbahﬂv%]672ﬁpg@h§ md 89 Gamolil yotaly 8.0 gahSP7) (2 dreadesigrs Ly i 2) :
6293(M—lg% PabPLC(method A: R 4.11 mn. Exanple 80

6- Br ono tﬁ | ene- 2- car boxylic aC|d [1 -(2-phenyl-1(R- { [

1- (tetr alpxdmpte}s an- 4-yl)- 25

eridin-4-y | ] - carbamyl } - et hyl car banoyl am de
?'mpz)' %@@n@o{émppﬁw{eo%ﬁ#exsé%t ! cheidag Br@-phqnysul R ol i P i o

?12)% ghgﬁmgﬁ% %ﬁ%ﬁdiﬂ 487 lg B%?ﬂ?( Q@ ?ﬁdj:ﬁjo )-cyclopentyl]-amideTFA salt

p. peri di M (a/zye645y3 qMﬁé) namm/(m}eﬂmm (R&Pb?él&i);du) cycl opentyl ] -ani de TFA
sal t 30|\/B(n12% 633.5 (M#+#). HPLC (nethod A): Rt 3.79 mn. Exanple 82

WO 03/ 03 EP02/ 12022 38 Benzo[ b]t hi ophene- 2-carboxylic acid

l 2- ph t t - - -4-
[ (t hpl ;%r%]%og;eél dah{ aierfe 2L -I&gar Qbf&pyr 3@}1 ATR)-[(1-ethyl-piperidin-4-ylmethyl)-

- et hyI cam%mtpbr])]-Z:yhﬂrxybethmphl]bamwk}ecymmmw))mdd7 3 (MH). HPLC (nmethod A):

83 5 E)-3 .
p- To|19| é\éénﬁléﬁhg{%%ﬁé Wi‘?ﬁ*éﬂ%‘tﬂé? BERD HELG(mptho A Qi1 284 B2 (-
t hi ophen-Eg( [ga'yﬁyl pi peri di n-4-yl net hyl ) car barmyl ]- et hyl }-am de TFA salt
MS (mz): VH) . HPLC(method,(A{\) = 82 Exanpl e 84
6- Br ono- mm[mthphe@r%-amboxxliq cacidi (1-(2-phenyl- I(R) {2 [1 ~(tetrahydro-pyran-4-yl)-

§/Ilrr{et2hsren H‘gfh%]ﬁ“%é?’ﬂg‘ g}}ﬁ%ﬁéarﬁ)uiyl)é?% I3:%1‘91)]61&“1dle’}chyc opentyl)-am de

TFA sal t MWﬂﬂ@M@Miﬂ MPEC (nStheAR: Riat 3.68 minf Br). HPLC (method A): Rt
= 3.55 mn. anpl e 85

15 Example 7
Benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl-1(R)-({1-[2-(tetrahydro—pyrari—4-yl)-
ethyl]-piperidin-4-ylmethyl}-carbamoyl)-ethylcarbamoyl]-cyclopentyl } -amide
MS (m/z): 645.3 (MH"). HPLC (method A): Rt = 3.61 min.
Example 79
20 Benzo[b]ﬂﬁophene-Z-carbo;é&lic acid ‘ (1-{1(R)-[(1-cyclohexylmethyl-piperidin-4-

ylmethyl)-carbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide

MS (m/z): 629.3 (MH"). HPLC (method A): Rt =4.11 min.

Example 80

6-Bromo-naphthalene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-yl)-
25 piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamojl)-cyclopentyl]-amide

MS (m/z): 689.3 (MH, isotopic pattern of Br). HPLC (method A): Rt = 3.83 min.

Example 81 .

Benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-thiopyran-4-yl)-

piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide TFA salt
30 MS (m/z): 633.5 (MH"). HPLC (method A): Rt = 3.79 min.

Example 82



6- Br ono- napht hal ene- 2- carboxylic acid

(1-{2-phenyl -1(R)-[ (pi peridin-4-yl nmethyl)- carbanoyl]-ethyl car banoyl }
-cycl openwglopaarviele 15 M5 (nfz): 605 (M, isotopic pattePaTaPoB12022 HPLC
(method A): Rt = 3.71 min. Exanple 86 1-(3

p- Tol yl - acryl oyl am no) - cycl opent anecar boxylic acid (2-phenyl-1(R)-{2-[1-
(tetrahydro-pyran-4-yl methyl)-piperidiag4-yl]-ethyl carbanoyl }-ethyl)-am de
TFA salt M5 (m z): 6284(M—|) HPLC(rrethod A: R =3.60 mn. 20 Exanple

LR o5 Bhrapb et e 2ot noasg| | 4G pHenyl-1®)-{[1-(etrahydro-thiopyran-4-

P
(i n) e %@%Wﬁemﬂﬁa@%ﬁ?ﬂ%m@% SnSUELERS SRR atE 55

Benzol b] tMSQmV@néMZB CefiBp HATIC (naethatl AL-Rt = 3 91 mm

1(R) - [(lé ! onanSyIrrethyI pi peri di n-4-

yl met hyl yl]-2 phenyl et hyl car bam)yl }- cycl opent yl)-am de TFA salt
VS (misz) 3 i acry iR g6 Herky-

6- Br orm nggﬁ%h%}ene Zaccar% 6? %Qp y’ﬁ % gg)y{ met vy

ic”acid 1-{1SR)-[§-[ 3] di oxan-
- pi peri d|t1mopher82-ylmethyl-p1pendm-4 -ylmethyl)-carbamoyl]-ethyl amide TFA salt

053 (MUES gt B L G Pelted AR LG & R L 62 min
Exanpl e 989 Q1O 037916 PCT/ EP02/ 12022 39 Benzo[ b]thi ophene 2- carboxylic

acid (1-{"ICR-T(1-[1, 3] di oxan-2-yl et hyl - pi peri di met hyl ) - car banoyl ]
- 2 phenyl 6-éirhlylbﬂap alspé-23carboppliopenagid ) - aﬁl-cﬁ%—PhBl}(lﬁ(&)‘Elz QSMI{QVH?§S) HPLC

Lot a0y ol it A s Rty ool B BaRl AR TRR AR V! | ©

yl met hyl )MS 2AMPo] (MBT AbRopit peitdii be BEDEIPDY (metliodcA R Re st 5 mimi de MS (m z):
651.3 (Mi+, isotopic pattern of ). HPLC (method A): Rt = 3.73 mn.
Exanpl e Examplh8br o- benzof ur an- 2- car boxylic acid [1 (2- phenyl 1(R- { [

1-(tetrah I

ot per 1 of rE PR gPREPROPTeNteatBayti o, ASie o GaBRAPY YD piperd 42t

(mz): G%Moyﬂﬂemylwbmpoﬁ}@gﬂbpmymnﬁe HPLC (rret hod A) Rt = 3.70 mn.
15 MS (m/z): 605 (MH", isotopic pattern of Br). HPLC (method A): Rt =3.71 min.

;-q

Example 86
1-(3-p-Tolyl-acryloylamino)-cyclopentanecarboxylic acid (2-phenyl-1(R)-{2-[1-
(tetrahydro-pyran-4-ylmethyl)-piperidin-4-yl]-ethylcarbamoyl} -ethyl)-amide TFA salt
MS (m/z): 628.4 (MH"). HPLC (method A): Rt = 3.60 min.
20 Example 87 :
Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[2~(1-cyanomethyl-piperidin-4-yl)-
ethylcarbamoyl]-2-phenyl-ethylcarbamoyl} -cyclopentyl)-amide TFA salt
MS (m/z): 586.3 (MH"). HPLC (method A): Rt = 3.60 min.
Example 88
25  Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-[(1-[1,3]dioxan-5-ylmethyl-piperidin-4-
ylmethyl)-carbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide TFA salt
MS (m/z): 633.3 (MH"). HPLC (method A): Rt = 3.50 min.
Example 89
6-Bromo-naphthalene-2-carboxylic acid (1-{1(R)-[(1-[1,3]dioxan-5-ylmethyl-piperidin-4-
30  ylmethyl)-carbamoyl]-2-phenyl-ethylcarbamoyl}-cyclopentyl)-amide
MS (m/z): 705.3 (MH", isotopic pattern of Br). HPLC (method A): Rt = 3.62 min.
Example 90



Exanpl e 93 5- Chl or o- benzof uran-2-carboxylic acid [ 1-(2-phenyl-1(R)- { [
1- (tetrahydro-thiopyran-4- yl)-piperidin-4-ylnethyl]-carbanoyl}

- et hyl carwamgbieycl opentyl]-am de 15 M5 (m z): 651.3 ( MEEI/EPSDIPL C
pattern of C). HPLC (nmethod A): R = 3.98 min. Exanple 94

Benzo[ b] t hi ophene- 2-car boxylic acid

[1- (1(R) - benzyl - 2-{2-[ 1- (t hi ophen- 2-yl sacetyl) -

pi peridin-4-yl]-ethyl am no}-ethyl carbanoyl)-cycl opentyl]-am de TFA salt

of - D- prenbiaokARiNaE S rocsbhe (50 il B0-G 4Ly PR e O

added un r tapdidgour, 80 nmi of TEA
di luted i’n @88 c‘r'a#ﬂﬁﬂ}o%gw Xﬁgﬁﬁ?o addegl}a(géllorp?flﬁg is maintained for 10
hours, t g (ihe): 638.4 V). ﬂPI@@ﬂh@dA&t Rit=hd 66 sdidue i s dissolved in ethyl
acetate and wrilsEed with NaCll ag. 10% citric acid aq. 10% and again with
NaCl aq. er drying and evaporation, the residue is 25 then

di ssol;veds 'diﬂ&%%eﬁ%ofﬁfan%arba_ﬁdikhaﬁé 0(10{qm) (1891 SibanOny Ry Pipepidin-4-
dlstllled water are by d preci pitate 1s obtained, which
is first mmeﬂngt)tcaﬂmdxyﬂnbpbextyhethyloarbamwe@vqlopem@ -amidef THE and this

sol ution i rop rring and under
ni t rogen I‘ééﬂﬁ@%h&leg(b?[ﬁ QgPIG PR é%lg%ﬁr#f g’?&EOdA#gi&O %Zé I'n THE The
m xture i igad ¢fd and maintai ned under reflux for 4 hours. After the

m xt ure has e0 been brought to 0C, 15 of dis | ed wat er o{ NaOH
aq. 15% afChigrordensafureat Zearbexydica cusidy ih@-ﬁh@l}’bﬂﬂ?@rﬂléfﬁn’?h}’éwmaé‘rﬂ'ﬁ t he

so obt ai ne -1 &hfiyd endi anmine is

obt ai ed P! M@;ﬁ%%ﬁmyg@g@%%%@&@ '%éti on of

1-trityl ds(Rz)beany (MU' 2isslopitipanetinasfiCle HRIG (gethodA):Btanblieéniida) (21.6 g,
55 mmol ) in anhydrous CH2C12 (300 m) and TEA (8.4 m, 60.5 nml)

mai nt ai n le ¥ 2-ni t robenzensol phonyl chloride (12.2 g, 55 mml) is

added i n 1L BRGE AR (GG SRHF L {2 Bhdn1- QOL (11 IdakaBded MiiBpiran hept

under stirring roomtenperdture tor 4 , then it i's washed

wi th NaClylpgipeddited- mﬂmﬁ) - carblahiIB-ctiylcabiantdydPeydlgpeatyl]-zmiden  with Nad ag.
15% ( 150 m?l

Lompetiat IS (Yo 650 OB cispioaihatienyat Gth FIELG HBRo0N S akven P Aitso m o

CH3CN, caglgdiabs OC and treated with an excess of HO in dioxane. After 2
hours at Toomtenperature the solvent is evaporated to dryness, and_the

solid resBehze[]thiathesmlcabokylicet Hagid et He(l (Rhbenzyl-2i{PtérBiorhsnvrdrageyDani t e
solid of pl}l- e(r12(£l )4-yl —etﬂglagngor}? r}i{ylcg‘%%)gyp)-cyclobér{tﬁ]-amlde TFA salt
94a) 1-trityl-2-(R)-benzyl-1,2-ethylendiamine.
20  To a suspension of 24 g of D-phenylalaninamide in DMF (200 ml) 41.0 g di trityl chloride
are added under stirring at room temperature and, after 1 hour, 80 ml of TEA diluted in

-

100 ml of DMF are also added. Stirring is maintained for 10 hours, then the solvent is
evaporated, the residue is dissolved in ethyl acetate and washed with NaCl aq. 10%, citric
acid aq. 10% and again with NaCl ag. 10%. After drying and evaporation, the residue is
25  then dissolved in 200 ml of DMF. To th eso obfained solution 2000 ml of distilled water
are added drop by drop. A precipitate is obtained, which is first brought to dryness then
dissolved in 200 ml of THF and this solution is added, drop by drop, in 20 min at 0°C,
under stirring and under nitrogen atmosphere, to a solution of 400 ml of LiAlH, 0.62 M in
THF. The mixture is heated and maintained under reflux for 4 hours. After the mixture has
30  been brought to 0°C, 15 ml of distilled water, 15 ml of NaOH aq. 15% and 45 ml of water
are added in this order. By filtration of the so obtained precipitate, 1-trityl-2-(R)-benzyl-

1,2-ethylendiamine is obtained.



benzenesul phonam de hydrochl oride. HPLC (nethod A): Rt = 2.70 mn. 94c) The
oxazol i none described in Exanple 52b) (407 ng, 1.5 mmol) and the

i nt er mediwD®3/09%§ descri bed above (670 ng, 1.5 mmol) ar e Pdirspot/vaead2 i n DVF
(8 M), added with TEA 15 (0.64 m, 4.5 mmol) and nai ntai ned at 80C under
stirring for 2 hours. The residue obtained from evaporati on of the sol vent
Is dissolved with AcCEt (30 m) and waghed with HO 1M (10 m), NaHCO3
(5% 10 m), and NaCl aq. 15% (10 m ). The so obtained raw product is
purified by flash chromatography (AcCEt/hexane 1/1) tq give 0.5 91 g .8
mol )  of4b)Eo asoletine of AttatyberFoftsheyhi leprtbiiendiaminaroming éroge Exproply ?a)l

R) - b 2 (2:nitros 2 L
ge%zeﬁggﬁkbﬁgg% g’ﬁc}q&na@gmirpgﬁpgé%ﬁ?o I(I:ﬂQcaIngEg rﬁ 91‘} Er%’rgodsepmll—ﬂlaa rtraléntl%iod B) :
4.74 M N 8‘@)2-1¥trgb&1z@§somwﬂ?léhlorﬁem§955)&1ﬂo®)aid latiged infsmall portions. Once

tri phenyl phosphinic resin are naintaine to swell for 30 m nfj n 2C1 2 (25
m) underthdaddition fsgoweri thei migtureds tkept wadspstigingatieem tempsratea;ifat 4 ri bed

i n Exanpl e 94 0.5 0. 84 , - h j | L)) 600
o, 2350 SRR el Peedrlt NG ad V% ERR Dy MEIEDL Bl e (o BiPEId gl L
added. Afitd Ne€1hapr 55%nds0 &il). IThengrdahiz pesskndiil madosweporatedf atl redatédn and
the solution is brought to small volunme (10 mﬁ%‘ 5_m _of th_gl ﬁb\i’uoro‘?c?tlc
aci d ar e teripesatuemyield ssalid praguct, Which s thep digsolvad s 53Q,ml 9F GEGC Sﬁ‘élﬁ_ %o
0 AP 1500 RS e il Myt o
?Va?oz a’; %glveﬁteli‘o‘z@\[ %)faltéd)ﬂhdr}aeé?s-, @ad hthe sblid residu is dissolved in ethyl ether and
1-{1(R)-benzyl -2-[(2-nitro- _. ) . .
benzedfesdil yIt9 - (Pl par i wiite 4-Splide A W‘M‘Oﬁm@?ﬁy?IFWBBWBW}szgT opent
) - am de, | Mal=Tch solid (553 , 0.77 mmol). WD 03/037916
>FI>C2I'/ EPOZﬁ)fE%fogﬁéf%M Iteg%%d?r%t od A): :?t (: 4, Zggm' n 95e) ThZa product com ng
from t he PV (method A9pR{6Q.70gnin0, 084 nmmmol ) is dissolved in CH2Cl12 (2 nl)

d to thi | uti 60 f d f t.hi ophen: L -
ol or { de 4Pk TBedEoIAGRE desetie ERRRP TG PO e e PRa p e pEEhcate
th | ' ARRE ' i 5P DIME® wil), hddaOkith m),
[ sevvzgh\e/ \t%? Pﬁscﬁggdlm a§5ﬂgg}%p?25tl?ﬁlgl)?ﬂ&bm§?}gg{? gsv_ pr o?ulgt)’obt ai nedamm )

evaparsat i(0i64amlt 6 mololesnd pedntaiged Gt @ﬂlmdﬁ stifringqfos <o houe- | Lhepppidpg )
d treated.with diazabicycl . . :
o et Capt G e ioR FHE G i bpaifial Mool &b m aRRA with

from evamor atd @0 Img, WEECOR (55N 10 ail),rad 0 agr &5%U(16 mi3. Theessveobtained ray hy |

ether and purified .
prgduct is puriﬁe)c/l by flash chromatography (AcOEt/hexane 1/1) to give 0.5 g (0.8 mmol)

of the intermediate benzo[b]thiophene-2-carboxylic acid {1-[1(R)-benzyl-2-(2-nitro-

| éo benzenesulphonylamino)-ethylcarbamoyl]-cyclopentyl }-amide.
HPLC (method B): 4.74 min.
94d) 1.2 g (3.36 mmol, 3 mmol/g of loading) of triphenylphosphinic resin are maintained
to swell for 30 min in CH,Cl, (25 ml) under balancing stirring; to the suspension the
intermediate described in Example 94c) (0.5 g, 0.84 mmol), N-Boc-4-hydroxyethyl-
25  piperidine (600 mg, 2.52 mmol) and tert-butyl-diazodicarboxylate (600 mg, 2.52 mmol)
are added. After 16 hours under stirring the resin is removed by filtration and the solution
is brought to small volume (10 ml). 5 ml of trifluoroacetic acid are added under stirring.
After 1 hour the solution is brought to dryness, the residue is dissolved with AcOEt (30 ml)
and the solution washed with Na,COs aq. 5% (15 ml) e NaCl aq. 15% (10 ml), dried and
30 evaporated. Benzo[b]thiophene-2-carboxylic acid (1-{1(R)-benzyl-2-[(2-nitro-
benzenesulphonyl)-(2-pipeﬁdin-4-y1-ethyl)—amino]-ethylca:rbamoyl}-cyclopentyl)-amide is
obtained as a foamy solid (553 mg, 0.77 mmol).



10 preparative HPLC yielding 10 ng (0.013 nmol ) of

benzo[ b] t hi ophene-2-carboxylic acid [ 1-(1(R) -benzyl-2- {2-]

1- (t hi ophwn-03ny19i@cet yl ) - pi peri di n-4-yl ] -et hyl am no} - PCT/EP02/12022

et hyl car banmoyl ) - cycl opentyl ]-am de TFA salt as white |yophilic product. M
(mz): 657.3 (MH#). HPLC (nmethod A): Rt = 4.12 min. Exanple 95 15

Benzo[ b] t hi ophene- 2-carboxylic acid

[1-(1(R)-{2-[(1-am no-cycl ohexanecar bonyl)- am no] - et hyl car banoyl }

- 2- phenyl - et hyI car barmi/{t) cycl opentyl ] -am de

[ 2- (2(R) -BRLGd é P8HY| ami no) - et hyl ] -carbanic acid tent-butyl

ester (2 0 t: ne
and Z- Dp% y all%Rl ﬁ%%% |f%|mm (fqgrgtersfc’féppé) r}ggb{)foﬁh%ggr}gﬁsgﬁl%?s%added
to a sol utHam, ¢ Iﬁl')t@ﬂzt@[ h]st Suleone60 A0 of TEA and 13.5 ul of thlophen-2-y1-acethy1

2-yl - 3-oxa-l-azaspiro[4.4]-n6n-|-en-4-one (176 i n DVF and
mai nt ai nechloridedare addemhathecmagnetie isHgingtis merintamedier é% &IPBrSf Ehenzﬂee ﬁ‘%lﬁ?%t isThe

bt d t
1 Boc-arm apreR RS RER B RYul RonEL PR Ry Gl a0 e 54
activati on ;a5 nily e rewhrodiRy 6btainbé frodaiapofieph of trtsellehtED, mg, d.Wkanw)), The
raw product obt al ned fromextractive work_ up

urified bﬁ flash 26)

chr omst ogllsaﬂmﬁylv@éllﬁelﬂMF Gl epatet with t@a@bwcf%undecene (BBU, 33°mg, B21
benzo[ b] t
{2- [Z (g_ !31 %Ea;?/% o%‘exa %&131 ﬁ'lgg(r)n 2% élirﬁai )}.I lgal}ol%snghf feszdu_e 0 tamed_from
?wl Caer ey uﬂa¥1ﬂ1@g£Altlmpqunk ht aﬂum ﬁr&ﬁ\%e{ug wa@héﬂ?wuthmlﬂ)yl eleﬁr(aml p)mffiﬁlt)lbyg

met ho m a e foll.owi n
produtd s praRasatheeHP, E)%:e}S‘R{dé"tﬁ 10 3 @(@@pﬁ“@’o& fg& 8&3%‘%&‘8 g‘l‘f@'— XYiG fEdy | ig
acid [1- e E -] -
pi Iper |[ di §1437 %%H-qg‘a[rlb ?Q?‘S“%e I gt hdﬁgarl gtrlrlt){/amn-l%}ycl opentyl]-amd
e TFA sal ¢thidearbanhogljeydopaiylFrtiicI PIOR Salt 2w [yoplilic pasiBet3 (M—I+) HPLC

((Tlaélhfcli (IQ(SF(W%)[ pg,z %Wo"@ﬁé?‘g‘g@g% g} réagor?napht hal ene- 2- car boxyl i c

pi peri di Nnpduyliges hyI ] car bamoyl } - 2-phenyl - et hyl car banoyl ) - cycl opent yl ]
-am de 5 V5 (I%ﬁ Z): 2 (M+, isotopic pattern of Br). HPLC (rrethod A: Rt

= 4. 00 ni BenZOEﬂﬂmml?@n% -@rtRiplo- napidt halleHdR>-{24(Ihaniporeyclphpxanpcarbonyl)-
1- ( 2- ph
cag bogyf)n"ynbﬁnﬂé?%lﬁ %‘%&{TW} é%ﬁy’fyggr !f%goyaﬁoﬁ)'cydc’p entyl]-amide

- et hyl car papoy)-Anfine-BgReailydrbpianyld@ino)-ethyl]-carbamic acid tert-butyl ester (200 mg,
0.65 mmol), obtained by coupling of N-Boc-ethylendiamine and Z-D-phenylalanine -

- succinimidoester followed by hydrogenation, is added to a solution of 2-benzo[b]thiophen-
20  2-yl-3-oxa-1-azaspiro[4.4]-non-1-en-4-one (176 mg, 0.65 mmol) in DMF and maintained
under magnetic stirring at room temperature for 48 hours. The so obtained product is
deprotected (HCI, dioxane), acylated with 1-Boc-amino-1-cyclohexancarboxylic acid (156
mg, 0.65 mmol), by standard activation as described above, then again deprotected (HCI,
dioxane). The raw product obtained from extractive work up is purified by flash
25  chromatography (eluent: CHCl3/MeOH 9:1) to give benzo[b]thiophene-2-carboxylic acid
[1-(1(R)-{2-[(1-amino-cyclohexanecarbonyl)-amino]-ethylcarbamoyl}-2-phenyl-
ethylcarbamoyl)-cyclopentyl]-amide (160 mg, 0.27 mmol).
MS (m/z): 604.3 (MH"). HPLC (method A): Rt = 3.58 min.
With anéidgous methods the following products have been prepared:
30 Example 96
Benzo[b]thiophene-2-carboxylic ~ acid  [1-(1(R)-{[1-(1-amino-cyclohexanecarbonyl)-
piperidin-4-ylmethyl]-carbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl ]-amide TFA salt



M5 (mz): 716.3 (MH, isotopic pattern of Br). HPLC (nmethod A): Rt = 3.95
mn. 10 Exanpl e 99 6-Brono-napht hal ene- 2-carboxylic acid
[ 1- (2- phewplo3pgB)ye6 {2-[| - (pyrrolidine-2(R)- PCT/EP02/12022
car bonyl ) - pi peridi n-4-yl]-ethyl carbanoyl }
- et hyl car banoyl ) - cycl opent yl ] amde M5 (mz): 716.3 (MH, isotopic pattern
of Br). HPLC (nethod A): Rt 3.97 mny, Exanple 100 15
Benzo[ b] t hi ophene- 2 carboxylic acid
[ 1- (2- phenyl - 1(R) - 1\&4 (t hi ophen-2-yl -acet - pi perazin-|
A):

-yl ]-et hmc(am/la)ar@ﬁm?»}( Ié*t)hHPbGr(@aﬁwgl RT3 | ]-anide. Anal ogously to
Exanpl e - (2(R) - am no- 3- phenyl - pr opi onyl am no) - et hyl ] -
pi per azi boxylic acid tert-butyl ester (obtained starting from

Z- D- pheny) B Aii-Rephtidieheld-Baboxylivy dacid y §1-4iMRY {pe( aainine-dyplohesanerahanydhd
couplings wdely described in 20 literature and 5 art all]raguéiey reported in
pr evi ouspipredip-eyimethypcahamoyl}e- Ph?élb’g Hgarpamoyl)-cy Hpenty

benzo[ b] [ RE=0NG0 i my, 0. 26

nmol )L ME&%EQ]&%@ (Mlg;tg%% ﬂlc%@éﬁ?%ﬂ'ﬁgﬂg (g%gﬁdgﬁnm ch is deprotected

and subsgg%g_fglgg acyl ated with thiophen-2-yl-acethyl chloride in CH2C12
€

ACE! 55 & Beo@é‘;mixtﬁalg'gﬁzé?rp‘é‘m s o S R B bR AGK D1

acid [1- aRfoS to de-

1- IyI ] [et %bggﬁgé%ﬁﬁl}%u &ﬁ e{ﬂ@ @P?Iagé’}:&t%ent y)?{(iy):ar%eiggﬁraa?% 20 obt ai ned.

MS (M z) M$ER/zy: XlMWHHRmmcrpwm ofBr). HPLE @megod AR Rt =B 101 [ ] ' v
is acid !I-?Z phenyl - (R) {2-]4- (tetrahydro pyran- - Benzo

bt hi iphe ox 1

| met hyl b | 180 hnbedr iR 1 R id
L RS- e eyt o
obt ai ned c&%oﬁylp)@qxeﬁdm-é-yh]mhyigﬁb@noﬂ}‘teﬂalﬂcadé’@@m’ll)o% qQpentyHy e 100, but

carrying out natl Ca@( G4 3.7 mi

car boxyaM%ﬁ‘?Z@ ﬁ%%p{l\ﬂg[g’%&o ﬁpﬁ tfhg)n step w&%ﬁple i ophen- o yI acet hyl
chlori deE 646.2 (M#H). HPLC (rret hod A): Rt = 3.24 min. 5 Exanple
102 5- ChI 9T o- aenzofuran 2- carboxylic acid

{1-[ 1B ( 3Betmopﬂiﬁiwphene-9+cagmxp;yq: cAhndy1& _plgen)gﬁé%g/ (2 é%—ﬁ%o&&;lb-&%ya]c‘ftyl)-
_evel Opentﬁ/eﬁagpz-l rﬁrﬂ %ﬁyﬂégﬁaaﬁggﬁfetlléylggljb%eﬁ?'a?&lf)ﬁgﬁﬁ] 4midy, boxylic acid are

suspended®
Analogously to Example 95) 4-[2- -(2(R)-amino- -3-phenyl-propionylamino)-ethyl]-

piperazine-1-carboxylic acid tert-butyl ester (obtained starting from Z-D-phenylalanine

and N-Boc-4-hydroxyethylpiperazine by reactions and couplings widely described in
20 literature and in part already reported in pre{}ioﬁs examples) (100 mg, 0.26 mmol) and 2-

benzo[b]thiophen—Z-yl-3-oxa—1-azaspiro[4.4]-non—1—en-4-one (72 mg, 0.26 mmol) are

caused to react in DMF to yield a product which is deprotected and subsequently acylated

with thiophen-2-yl-acethyl chloride in CH2Cl, (as described in Example 94 and purified by

flash chromatography using AcOEt as the cluent. 69 mg (0.10 mmol) of
25  benzo[b]thiophene-2-carboxylic  acid [1-(2-phenyl-1(R)- {2-[4-(thiophen-2-yl-acetyl)-

piperazin-l-yl]-ethylcarbamoyl}-ethylcarbamoyl)—cyclopentyl]-amide are so obtained.

MS (m/z): 672.3 (MH"). HPLC (method A): Rt =3.87 min.

Example 101

Benzo[b]thiophene-2-carboxylic ~ acid  [1-(2-phenyl-1(R)-{2-[4-(tetrahydro-pyran-4- -
30 ylmethyl)—piperazin—1-yl]-ethylcarbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide TFA salt



CH2C12, in nitrogen atnosphere. 100 gl of oxalyl chloride and one drop of
DMF are then 1o added. The stirring is maintained until the reaction is
fini shed. wohg/03mllevent is then evaporated and the residue iPSTHRPORIgHIR2 t O
dryness in a hard vacuum 87 ng of the so obtained acylic chloride are
added to a m xture of 132 ng of 1-am no- cycl opentanecarboxylic acid

[ 1(R) - (3- nmor phol i n-4-yl - propyl car banoyj,) - 2- phenyl - et hyl ] - am de

bi s-hydrochl oride, 200 | of TEA and 10 ml of anhydrous CH2Cl12 under

magnetic 15 stirring. Once the reactjon is over, the sol venté{%ﬂ@v por at ed
and t he Thsspempoynsd af dheofileds opfainpdabyriaxpiocedyss applogpPusy i that desgripe 3 aq.

10% by wj.gonou j r . e ti | 14m

was hi ngsﬁ)\l/v t'“llgbg(g(lxc%&/%téea#&ﬂl réﬁlg& o%agﬁ{ﬁdh;aﬁﬁ%at%gZEQ, q?‘?@&?%? on§pa4nd
evapor at daghoxghldehwdesialplaeiof ad adylagprosterawitk ghidpiens2-¢l-adettnil okldrideshi ch are
then purified by flash chronsatography, eluting with increasing anounts of
et hanol MSH{mézk §#6-3 M) HPHG (Wﬁ&'ioa%&-f m.1/6 v/v so to obtain the
desi red x-lngnel (mz): 581.3 (MH). HPLC (nmethod ©): R = 13.14 min. Wth
anal ogous procedure the foll owi ng conpounds have been prepared: Exanple
103 5- Chiarldehebaaphicihl apibergi@ - acid b d1y{ll Re3 anorghélint4-{yl-propylcarbamoyl)-2-

1R- (3-norpholin-4-yl- 2 .

propyl| ca}?l}?&bflo?hylﬁé%ﬁﬁ@ﬁarcyﬁlloﬁ??%%FWByl ]-cycl opentyl }-anide M5 (m z):

597. 3 ( '\td;'r';izn(% 5P Bgﬂﬁgﬁéiggﬁ@ﬁ-z-&rbﬁ}éﬁfb ?@tirﬂr@ susfnd@éP i 132Gl of anhydrous

5- Br ono- uran- 2- car boxylic aci

| R-( |3 nDCHliﬁlBlzj im-mtry%emmhm. ti@ﬁgsllo)f ox?ll\y;ﬁ hiloyide endiphe ér@a&;fd?lﬁf are thent o
-CVyCIl open -a e Z. . no LSOLO C). (0]
o V1P Satidba., o e 38 il GGt pein Beitishe, ThE el ts ol

6- Chl or 0s 8 amAPId HRPRATIERR 35 WREEME b i&?rﬁééis dn {al hriRrdcauib 37hak i oF theydo-
propyl car banoyl ) - 2- phenyl - et hyl car banoyl ] - cycl openty -amde Ms niz: 597.3

|
(MrHt) . olaiged meeylind chjloride are1Rdded ni. 2 miestmeOioé%’»% mg of Il-amino-

o7 opyl caPBB ERe SR Ba U RL SR RC, friba o ot ¢ o,
(MrH}) . &Ride Hismydiochl6ide, R00Ful b TG2A @hd 10 nixefgnhedib@s’ CH,Cl; under magnetic

15  stirring. Once the reaction is over, the solvent is evaporated and the residue is dissolved

with a mixture of ethyl acetate and K2COj; aq. 10%, by vigorously stirring. After separation

of the organic phase, washings with basic water, drying on anhydrous Na;SOa, filtration

and evaporation of the solvent, 134 mg of a residue are obtained, which are then purified

by flash chromatography, eluting with increasing amounts of methanol in ethyl acetate
20 until MeOH/AcOH = 1/6 v/v, so to obtain the desired amide.

MS (m/z): 581.3 (MH"). HPLC (method C): Rt = 13.14 min.

With analogous procedure the following compounds have been prepared:

Example 103

5-Chloro-benzo[b]thiophene-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-
25  propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl}-amide

MS (m/z): 597.3 (M+H"). HPLC (method C): Rt = 13.80 min.

Example 104

5-Bromo-benzofuran-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-propylcarbamoyl)-2-

phenyl-ethylcarbamoyl]-cyclopentyl } -amide - -
30 MS m/z: 625.2 (M+H', monoisotopic). HPLC (method C): Rt =13.41 min.

Example 105



4- Chl or o- benzo[ b] t hi ophene-2-carboxylic acid { 1-[1R-(3-norpholin-4-yl- 10
pr opyl car banoyl ) - 2- phenyl - et hyl car banoyl ] - cycl opentyl }-am de M5 nfz: 597.3
(MtH+) . HPD@3smdhod C): Rt = 13.79 mn. Exanple 108 PCT/EP02/12022

6- Br ono- benzo[ b] t hi ophene- 2-carboxylic acid {1-[ 1R-(3-norphol i
propyl car banoyl ) - 2- phenyl - et hyl car banoyl ] - cycl opentyl } -am de
641. 3 (M+H+, nonoi sotopic). HPLC (nethgd C: R = 13.86 mn.

6- Br onp- benzo[ b] t hi ophene- 2 car boxyl i c aci d { 1-[ 1R ( 3- m)rphol

n-4-yl -

15 M5 nl z:
Exanpl e 109
in-4-yl -

ER/EFKl car bamyl%ﬁg\;@;@?m am)yl ] Zl gge>r<n lrll}[lR%? iﬂ\@fI{TAﬂOGSS 2
uoroPt(ﬁgcralf}%zdIl_%oygL Mm L('%’C%bﬂ?,{ }-aknidd R- ( 3- mor phol i n-4-yl -

propyl ca et hyl car banoyl’] - Cycl opentyl} -am de
( MrH+) . NES /4587 BaM )HPLe(mﬂm@Gb:Rt 1868mpine 111 25

MS mz: 578.3

6- Chl or o- I-rre[hgl-lH I ndol e- 2-carboxylic acid {1-[ 1R (3-norpholin-4-yl-

propyl ca

06, phenyl - et hyl car bamoyl ] - cycl opentyl } -am de M5 nf z:

094. 33( Méeth E‘F‘%@eﬁiﬂfﬁ]ﬂﬁ Bplfehe-2Rarboxbfte 03 M Beid Exa”mle[lki@-morpholm-4-yl-

7- Met - benz ] t hophene- 2- car boxyl'i ¢ aci d-
{1-] lR- ( @ropyiqaﬂnhnqyl)élz-phen}&@thylcarbamoyl]-cyclopentyT}-amld_

e L T T

PCT/ EPO2/gL2R@% 107> 5- Met hyl - benzof ur an- 2- car boxyl ic acid

?iyLﬂfi;)éﬁf@ﬂoé’o-ﬁaz&é‘th{&h%éﬁyé%%%%?«{rﬁhl) ‘SiPLe | oGk GmopiotTo
(3 _d8r pﬂ?gz?oﬂy Caﬁjfbm 5&3%%’%}%%{% %;hd}gp%?oﬁ%fl@t 1’;1:‘ Eaﬁg;ﬁ] {}cg/g:?opent yl
} -am de NSnit 259757@481{()%1;[: (ntdlﬂhﬁ CRt g, E)mnRt = 13.62 mn.
Example 108
6-Bromo-benzo[b]thiophene-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-
propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl} -amide
15 MS m/z: 641.3 (M+H', monoisotopic). HPLC (method C): Rt = 13.86 min.
Example 109
6-Bromo-benzo[b]thiophene-2-carboxylic acid {1-[1R~(3-morpholin-4-yl-
propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclohexyl}-amide
MS m/z: 655.2 (M+H", monoisotopic). HPLC (method C): Rt = 14.63 min.
20 Example 110
5-Fluoro-1-methyl-1H-indole-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-

propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl} -amide
MS m/z: 578.3 (M+H"). HPLC (method C): Rt =13.18 min.
Example 111

25  6-Chloro-1-methyl-1H --indole-2-carboxylic acid {1-[1R-(3-morpholin-4-yl-

propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl }-amide
MS m/z; 594.3 (M+H"). HPLC (method C): Rt = 14.03 min.
Example 112

7-Methyl-benzo[ b]thiophene-2-carboxylic acid” " " {1-[1R-(3-morpholin-4-yl-

30 propylcarbamoyl)-2-phenyl-ethylcarbamoyl]-cyclopentyl } -amide
MS m/z: 577.3 (M+H"). HPLC (method C): Rt = 13.26 min.
Example 113



Exanpl e 115 6- Am no- benzo[ b] t hi ophene-2-carboxylic acid {1-[1R
-(3-norpholin-4-yl- 1o

propyl carwarmgpsPi®- phenyl - et hyl car banoyl ] - cycl opent yl } - anipda/EviB2/m022 578. 2
(MtH+) . HPLC (nmethod D): Rt = 8.62 mn. Exanple 116

6, 7- Di chl or o- benzo[ b] t hi ophene-2-carboxylic acid {1-[1R -(3-norpholin-4-yl-
propyl car banoyl ) - 2- phenyl - et hyl car banoy4 ] - cycl opentyl } -amde 15 M5 nl z:
631.3 (M+tH+). HPLC (nmethod C): Rt = 14.57 mn. Exanple 117

6- | odo- ht hal - 2 | i ¢ aci 1- (2-.ph | -~ 1R-

e AT S TR L £ T

- et hyl ) s A8midhS 18.0 f

4?t e%/rﬁ;’@%ﬁéﬂ?ﬁ%ﬁ%@gﬂ%&a@?gre in?a oduced_giﬁ a 250 mM flask with a
20 cal ci S edzai6lde(diHe), HRLGL @ietlonl Ve &t =i 3X80min. of CH2C12. Under magnetic

stirring, 15 m __of oxalyl chloride and 3 drops of DW are added
successi \Eé&plnl_wﬂé solution, that regularly degasses, is kept under

magneki ¢ Eggéi:iﬂeegﬂilf 19f-iniBldRUEBoxylct &5 §YFPR' 8- nfipllint A§1-Frobyleabambiiy-

residae is n hard vacuum-at room tenperature, dissolved in 100 m of
CH2C12 arrdphenyl-cthylcarbaaoll]efyclopentylhchnvide er , nmi nt ai ni ng a vi gorous magnetic

of CrociME e HIMP RBESL by R D BEE LY Ftans of &

dri ppi ng ﬁ)&;ﬁféllﬁjri ng the addition, that lasts 3 hours, a clear
suspensi on torns. The reaction mxture is left to stand oyerni %Eti#&t)gen

CH2C12 i s6-Amvinpdenzeld]thiophense-easkoxilie i s #idught kD Adr yneSspm acuum

The residue i.s dissqglyed . | ) La1BGnio% then nethanol is
addedountplr?py&'i?ﬁgqné?@'éﬁ ﬁﬁl%t%é?#%@%%gﬁéf gl|I%d’%:r ef luxed until the
ester di 9appear $73(>avipHER HPLE (nedtlen] DR \Rapc8.62 erinand anal i sed by 1H NWR).

The solution is brought to small volune and extracted 25 tines with 100 m
of chl or dixample blGyi ve, after evaporation of the solvent, 21.4 g of raw

di am de. VO.G303/916 FEHERIAL 32002 M5 14l 0 OLIRIS S plbigRbned-gl ani de

are added™ ' n portions ution 1M of  borane in THF. The
addi t i on gresicarbdmoyl)-2-phenyl-ettndcarbarneyl Feyclopedtyblramideder a ni trogen fl ow,

so that the tenperature.d t exceed 35C ce the addition is

conpl &t eMSWé‘?%&wﬁm'ﬁm&@@@ﬁﬁgﬁte:d&% P ux and the reflux is

mai nt ai n%;(a%@qe i hours. In a bath of ice and 5 water, 130 ml of a solution

4M of HAT TN I,72-di oxane, previ ou_slé diluted with 100 nl of nethanol, are
added dr of-Iodo-napbthalenet2rearboyliciagid [JoRathenyi- BR: {HbGeteahydrspymae-4rdmethiybn

piperidin-4-ylmethyl]-carbamoyl} -ethylcarbamoyl)-cyclopentyl]-amide

118a) 18.0 g of 4-tetrahydropyrancarboxylic acid are introduced in a 250 ml flask with a
20 calcium chloride tube, and dissolved in 130 ml of CH,Cl,. Under magnetic stirring, 15 ml
of oxalyl chloride and 3 drops of DMF are added successively. The solution, that regularly
degasses, is kept under magnetic stirring for 16 hours. After evaporation of the solvent, the
residue is dried in hard vacuum at room temperature, dissolved in 100 ml of CH,Cl, and
put in a bath of ice and water, maintaining a vigorous magnetic stirring. A solution of
25 21.75 g of ethyl 4-piperidincarboxylate in 30 ml of CH,Cl containing 15.35 g of TEA is
added to the mixture by means of a dripping funnel. During the addition, that lasts 3 hours,
a clear suspension forms. The reaction mixture is left to stand overnight, then CH,Cl, is
evaporated and the residue is brought to dryness in hard vacuum. The residue is dissolved
in 110 ml of ammonia aq. 25%, then methanol is added until complete solubilisation. -
30  Methanol is refluxed until the ester disappears (samples are taken, evaporated and analised
by 1H-NMR). The solution is brought to small volume and extracted 25 times with 100 ml

of chloroform to give, after evaporation of the solvent, 21.4 g of raw diamide.



m xture is heated to reflux, and the eflux is maintained for 12 hours
before cooling at 0- 4C. By filtration 7.95 g of
C[1-(tetwalpds™ipyr an- 4-yl net hyl ) - pi peri di n-4-yl ] - net hyl 20irmPo2/11022

bi s- hydrochl ori de are recovered. From nother |iquor, by dilution to doubled
volume wiwth diethyl ether, further 1.85 g of the desired product are
recovered. | H-NVR (200 MHz, DVBO d6), 4gpm: 1.09-1.33 (m 2H); 1.51-2.20
(m8H) 2.59- 308(m6|—|) 3.09-3.58 (m 4H); 3.76-3.91 (m 2H); 8.18
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241. 2 (VHpethenel) agy ad dn@fop rthdIOMethﬁne reolusionadtisided s Ebavml"ﬁlelﬂﬁa)aactim a
peptidic EXM |h%%tléaltgge ng g%naéo eraﬁggg nd| re e lnganoown to

a skilled person reac

Boc- D- phesd.al ani ne Osucm n| m doest er, deprotecti ng, reacti ng with N Boc
1-am no-I -cycl opent ancar boxylic acid and deprotecting, the conpound

1- ami no- Bycfléigtem ahdt & 96 [],-éteg@h)(giro-pyran- ~ylmethyl)-piperidin-4-yl}-methylamine

yi ot R 1 PR REckRioHRb o NP sl 1368 sl oo @lontloiathisd votvmms. v 1

react W| tﬂleﬂﬂybethéﬂ furtice 1 86 gﬁoﬂtwm&phpfbmhemar@af/éiedyl ic acid, 30 by a
t hat described in Exa 102), thus obt ai_ni n the

Finar - pr banavROGH MPirc HRtsahe. dumk Bt 98 (e D! 1.51:3.50 (m, 410 2

[ 2 oo oSS BRIPDIEA) f, 30.13 o 305 1020 o, 1)
- et hyl carbaaiogdu)sl}cthpl follewingl amines ldwe ald®boai pRpAEE: PCT/ EP02/ 12022 47 MS

Eiﬂegcr 75géd8 [ﬁ]%ﬁbﬁf alét%é?’;é% Bgrgpea@m%%?lptﬂﬂ‘gm[c%ﬂﬂ 2 g‘%ﬁ’éy >c/a£ gowﬁ[ c

aci ds actysanfg): 901.0 ( ﬂ/ﬂ-ﬁ?ﬂ no- cycl opent anecar boxylic acid (2-phenyl-IR-{[1-
(tet rahydro pyran-4- hyl ) - pi peri di n-4-yl met hyl ] - car banoyl } - et hyl ) - am de

, the ﬁbNﬂ\b&n(&@f)Mﬂnpd&nGBCﬂna\ﬂé%@e AHybt.88-Ae®: (m, 9H); 2.10 (s, 2H); 2.10-2.30
(m, 2H); 2.48-2.59 (m, 2H); 2.67-2.83 (m, 2H); 3.47-3.79 (m, 4H). C-[4-Methyl-1-(4-
- methyl-tetrahydro-pyran-4-ylmethyl)-piperidin-4-yl]-methylamine

20 MS (m/z): 227.3 (MH)
C-[4-Methyl-1-(tetrahydro-pyran-4-ylmethyl)-piperidin-4-yl]-methylamine
MS (m/z): 241.2 (MH)
117b) Starting from the amine obtained in Example 117a), by a peptidic synthesis using
Boc, under the operative conditions well known to a skilled person, by reacting the above

25 said amine with Boc-D-phenylalanine O-succinimidoester, deprotecting, reacting with N-
Boc 1-amino-1-cyclopentancarboxylic acid and deprotecting, the compound 1-amino-
cyclopentanecarboxylic acid (2-phenyl-1R-{[1-(tetrahydro-pyran-4-ylmethyl)-piperidin-4-
ylmethyl]-carbamoyl}-ethyl)-amide is obtained.
This compound is caused to react with the chloride of 6-iodonaphthalen-2-carboxylic acid,

30 bya procedufe analogous to that described in Example 102), thus obtaining the final
product 6-iodo-naphthalene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide.



Exanpl e 118 6- Met hoxy- napht hal ene-2-carboxylic acid [1 -(2-phenyl-1 R { [
1- (tetrahydro-pyran-4- yl nethyl)-piperidin-4-yl nmethyl]-carbanoyl }

- et hyl carwermpbwicycl opentyl]-am de M5 mz: 655.2 (M-H}) . PAPIEROZ/m®2hod D) :
Rt =12.42 min. 10 1H NVR (DMSO- d6). S (anongst the others): 0.94-1.07 (m
4H); 1.42-1.72 (m 12H); 1.74-1.81 (m 1H); 1.89-2.00 (m 3H); 2.24-2.33
(m 1H); 2.55-2.63 (m 2H); 2.82-2.90 (471 2H); 2.94-3.01 (m 1H);
3.74-3.83 (m 2H) 3.91 (s 3H); 4.42-4.49 (m 1H); 7.10-7.21 {m 5H);

7 23-7.27 ;7. 38- J =57 Hz, 1H); 7.79 (d,
8.6, 1HK m/z 851.3 (YH ) H%‘l-‘é(m@lliF%D@thﬂ‘B’o%nag (s, 1H). H)15 Exarrpl(e 1‘19
6- Br ono- nglgééﬁs?}p 16~ fhat ltagn%g{?bﬁ\})ﬁc }EgerP% P;tﬁtnﬂacﬁgi’l df Ehe cone5fondmg

1- (tetrahydro®pyran-4- vy I"met hyl ] - car bano

;_l IeD}_ gyl( (r:rg{ %%mggﬂm zwydsl ﬁmﬂ’ateyll \}/ﬁhmaimMynﬂopentg%aﬁo@M—wd (amhg?}ﬁdtlh{bﬁlc) )
e o rs):

o 97 1. ég(tqtmh}'dw;pyr&né III.G%W(RWC@ iﬁ%@l@ 02%’3%‘03’? é‘ﬁ}'fﬁ? f}gb‘j ’1285799 A 8(2 m

(m 2@ fyfigiod i Ifdrir%’d‘?ﬁaﬂ)%;}"egngﬂa’(ng%5 (1 2H). 4.40-4.48 (m 1H): 7. 10-

7.22 (m Bdmplél48 (t, J = 5.7 Hz, 1H); 7.54 (dd, J = 1.7 and 8. 4Hz, 1H)

; gg Eg b;]6-1\71§ g}%ﬁ@gﬁ%lgn;%?g bg)g(l%pr%c?q_go[ég phenyF?R {?l (1:etr€1hy%:l'o6 Egran-|4-

6- Chl - - id

(1. (Zogﬁeﬂﬁéﬁf&{_\)‘ ?91:131%1&3-?1?%;6/ rloéag%gﬂxl} _ethylcarbamoyl) cyclopentyl]-amide

yl et lhyl )Pgmrpér 665. a(Mﬂfbréﬂ}i’Ml Im@fgp@mt %12.42 min. )

-e car pano n a

R i OB @ﬁﬁf&ﬂﬁ%&é@g@ (g ShetS DHrEOD (o YR 147812 IR )5

1 42 1.73 glﬂlgg (2@,1 11@@23008(%1 )ibhqzﬁgﬁ-ﬁi)%s@msﬂ(kﬁ,,zm 9722, 93)4(n{m

2.21- 95- 3. 03
(m 1H) 3HY. 2-Bt- BBI((m 1HpY)3. 744336{111, aH),(wl (Lstrﬁ%H),?4 4B4A94m, ﬁ) %@-7 21 (ap (dd

7817 869§h87§3?27ér'?%z¢ﬂ5 550y GoTey b3h 6 8 TR D0 T st

121 5-Flug ag48(£a osq@ & 1Hgi d
13@1& etrghy([j-tr)o pyFan Z

[1-(2- phenyl IR
yl met by ) Eximpleil d%n 4-yl met hyl ] - car banoyl }
-ethyl car barnyl ) ey ehoReatylbs il de Ma™ 211-633hdhyiMettri ienhidro p9RbAd D)
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 693.5 (M+H", monoisotopic). HPLC (method D): Rt = 13.18 min.
~ 1H-NMR (DMSO-d6). 8 (amongst the others): 0.97-1.12‘“(m, 4H); 1.39-1.73 (m, 12H);
20 1.74-1.81 (m, 1H); 1.89-1.96 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
2H); 2.79-2.92 (m, 2H); 2.95-3.03 (m, 1H); 3.77-3.85 (m, 2H); 4.40-4.48 (m, 1H); 7.10-
7.22 (m, 5H); 7.45 (t, = 5.7 Hz, 1H); 7.54 (dd, J = 1.7 and 8.4Hz, 1H); 7.67 (d, J = 0.8Hz,
1H) 7.79 (d, J = 8.4, 1H); 7.85 (d, ] = 8.6Hz, 1H); 7.95 (s ,br, 1H); 8.85 (s, 1H).
Example 120 - '
25  6-Chloro-benzofuran-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 649.3 (M+H"). HPLC (method D): Rt = 13.00 min.
lH-NMR (DMSO d6) (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1. 81 (m, 1H), 1.89-1.96 (m 1H); 1. 97-2.04 (m, 2H), 2.21-2.29 (m, 1H); 2.63-2.71 (m,
30 2H); 2.79-2.92 (m, 2H); 2.95-3.03 (m, 1H); 3.77-3.85 (m, 2H); 4.40-4.48 (m, 1H); 7.10-
7.22 (m, 5H); 7.42 (dd, J = 1.8 and 8.4Hz, 1H); 7.46 (t, J = 5.8 Hz, 1H); 7.66 (d, J =
0.9Hz, 1H) 7.81-7.86 (m, 2H); 8.84 (s, 1H).




5 1H- NWVR (DVSO-d6). - (anongst the others): 0.97-1.12 (m 4H); 1.42-1.73
(m 12H); 1.74-1.81 (m 1H); 1.89-1.96 (m 1H); 1.97-2.04 (m 2H);
2.21- 2. 29W0ro3/031d16 2. 63- 2.71 (m 2H); 2.78-2.93 (m 2H); PETORPOB1032 (m
1H); 3.75-3.85 (m 2H); 4.40-4.48 (m 1H); 7.10- 7.22 (m 5H); 7.32 -7.37
(m 1H; 7.46 (t, J =58 Hz, 1H: 7.60-7.66 (m 2H); 7.71 (dd, J = 4.1
and 9.0Hz, 1 H) 7.83 (d, J = 8.6Hz, 1 If§; 8.84 (s, 1 H. 1 o Exanple 122
5- Chl or o- benzof ur an- 2- car boxyl ic acid

[ 1- (2- phenyl -1 R-{][ 1- (t et r ahydr o- pyr an- 4-

yl met hyl )ME n- 4-yl met hyl | - car banoyl }

- et hyl - - am d m ze¢ i d D):
R 15 78 o b RARRRRT R ° T Sl Citibemut it M) ottt O
4H) ;1. A)heth3)piperidhid:- ylmbthyl]- %ﬂba]ncfyl} énhylcaj’d)amoyl){égclmp%yl(]mmm

1 9752 8£51M%m 2%5@)2*%%}3%@(%@%@]3)%& 1?3119716‘“5 48 (22 1E|) 787 183 (7m22
t
(m SH); g{%ﬁ\ag Mso- Hé%nolag%f thé oﬁ&'éréﬁ 6@7(1”12 éthmg 164241513 (ﬂi 1214’)) Y

7.71 (d,
8. 87 E s, L74, 81E¢mrrm),el 8039505 1 B),oh®7- B@Flz(mt QH};&»ZL-2@9MX§/HD e @cz al (m,

y|1rr£;t2 h5|h§a ) R‘éj,L)% ?}ﬁeﬁ‘.ﬁgﬁf@p@b 49r75 3.85 (m, 2H); 4.40-4.48 (m, 1H); 7.10-

- et hyl I ZQpﬁjlf ' 6 t
HELcy(‘éZ{ﬁm’éﬁ%”@ e R (NEC 0By - (amnger The ot hrs):

o 97 1. 124.( emd 20Hz, lH)12$i(d,37=(&]6HZZLH) 8811(3,41@ 81 (m 1H); 1.89-1.96 (m

1.97-2.0 2.21-2.29 (m 1H); 2.63-2.71 (m 25 2H); 2.78-2.93
(m ol - M@i?i&(m 1H) ; 375384(m 2H); 4.40-4.48 (m 1H); 7.11 7.21

(Ir-n|) 55) 06§ (‘f‘lﬂofotbenioﬁraﬁl-%cﬁ%oxﬂl'd) TackB- 7. ﬁg(%phengﬁ)}{ K[B&el(rahydxb-pyran-@sz
7-tert- Buylyie’ﬂbéhzmmﬁlaﬁ- zln@mm@ybwsé}r%y Cﬂrba(n?}’prfé’ﬁwﬂltw] -amide 1. terr y

SI Pr)é{ ﬁ3| )ﬁ‘gfﬂ’&r %9?1(%%“11311%1“9 }m%tg?%DRmRﬁ }12 7§]m[ car banoyl ) - cycl opent yl ] - ami

gg/ oﬁg%ﬁc@? EP 2%15%%62)‘ Egang) mﬁmﬂh@)zgﬁﬂ pl;-mflem hazbEnphelazs VO

[ 1- ( 21hehf-11% (s 1F)z L80-ArdML 1 ﬁ%ﬁ% 0253t 9EG 27 53RN )5 85591 (m,

Y et myl vat DR 208ty MHIES 0K lonCh PRI %,35-3.85 (m, 2D 440448 (@ (o o)

R = 12. 6920i(m, SH); 46 (6.1 = 5.8 Hz, 1H); 7.50.7.53 (m, 1H); Sor (s br, 1H); 7.71 (d, J =
8.8Hz, 1H) 7.85 (d, J = 8.6Hz, 1H); 7.92 (d, J =2.2, 1H); 8.87 (s, 1H).

Example 123 4
20 5- Bromo-benzofuran 2-carboxylic acid [1-(2-phenyl-lR-{[1-(tetrahydro-pyran-4-"

ylmethyl)-p1per1d1n—4—ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide

MS m/z: 693.5 (M+H", monoisotopic). HPLC (method D): Rt = 13.14 min.

1H-NMR (DMSO-d6). * (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);

1.74-1.81 (m, 1H); 1.89-1.96 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
25 2H); 2.78-2.93 (m, 2H); 2.95-3.03 (m, 1H); 3.75-3.84 (m, 2H); 4.40-4.48 (m, 1H); 7.11-

7.21 (m, SH); 7.44 (t, J = 5.8 Hz, 1H); 7.58-7.69 (m, 3H) 7.85 (d, J = 8.6Hz, 1H); 8.06 d,7J

=20, 1H); 8.87 (s, 1H).

Example 124

7-tert-Butyl-benzofuran-2-carboxylic ~ acid  [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4- -
30 ylmethyl)-piperidin—4—ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide

MS m/z: 671.6 (M+H"). HPLC (method D): Rt = 15.16 min.

Example 125



Exanmpl e 126 5 5- Met hyl - benzof uran-2-carboxylic acid [ 1-(2-phenyl-1R- { [
1- (tetrahydro-pyran-4- yl nethyl)-piperidin-4-yl nmethyl]-carbanoyl }

- et hyl carwermegpbpwieycl opentyl] -am de M5 nfz: 629.5 (M-H). PAPIER0Y/m®2hod D) :
Rt = 12.66 min. 1HNWR (DMSO-d6). - (anpbngst the others): 0.97-1.12 (m
4H); 1.42-1.73 (m 12H); 1.74-1.81 (m |IH); 1.89-1.96 (m 1H); 1.97-2.04
(m 2H); 2.21-2.29 (m 1H); 2.44 (s, 3% 10 2.63-2.71 (m 2H); 2.78-2.93
(m 2H); 2.95-3.03 (m 1H); 375384(m 211); 4.40-4.48 (m 1H);

(i oty oS enaaniitatBokile, ot o 1L phepnl f Epa gt ©
5- 1 odo- bﬁfhér i Y\ gﬂcﬁﬁf4bﬁfﬂé{ﬂyﬂ c%%a@hc{yi-}—etﬁ?tc%&ﬁb&b-’byﬂbpént{/l]-annde

1-(tetra ran-4-ylmeth

pi peri di rmsmmzn@z%s(mwé’) lbﬁ%h@(n}etbm@) Rirbbh@ymin.cycl opent yl | - ani de M5 nf z:
741.5 (Mt (method D: Rt = 13.42 min. 1H NWR (DMSO d6). - (anongst
t he otherga—m—@’—gz% 1.12 (m 4H); 1.42-1.73 (m- 12H): 1.74-1.81 (m IH);

1 89 96 2 2 R- tra 4n
%S 785-(2M<}9t%1}1tﬂenzéﬁ|_1|)9:1¥n ?—cglga_ofcﬂic |(‘|)a01c{2 1[12(22;9;eﬁm1 ({['I)-Qte h@&r&%}g 4—@2718 -

lH) 7. 11ylmeth71)anpmdm@mlmeﬁlylusca(bamoyl}:e ylganhzmoxh)boycl¢pgﬁyldﬂm1@e 8.7 Hz,

0 758 Sy el gt o T ey 7 58 (0 0 = 8o

S-tert- BUltH/NMRf‘(DM oad6)2- @ity the ofiirg): D.9T- 1(22 phenm LER-1{73[ (m, 12H);

i e§ Pyl Car Wbl o yEDobSRThAq Cardibe | 9524 (.06 22152 L8P R 44 & PHR ho

| | d
DL ( Roonc 2l 710y 8208 (R I 4 051908 38 Bt J{*’ IR TGOS e 2
- car banmoyi) 7-1qt‘h$zl e, MJ)DYIZ)WC%BC(ID,D% JHP-(ari . NMBzmL H); T.5F-70( (uss Iy .
HPLC (nethod D): o 30 Exanple 130
6- Chl or o- heihp 518 ﬁHépH’&ﬂ@ 7§ (E»glrgoxyl ic acid

[ 1- (2-ph 1- (tetrahydro pyr an- 4-
yl met hyl )eé‘;}’akn l&ﬁ 4-yl met hyl ] - car banoyl } -ethyl car banoyl )-cycl o&g,?tyl ]
- am de VDSQ%@BM&H&CIA@R@Z&HQ@Q@ [15@-tenyk- kR- { BleGetaabyna-pyraps hod

4H) Rt@ ;zp]igenfﬁ -glr%r]mf H_] Nﬁ)agn% t%e carba&%%ncglsltopern?rl]%ﬁlﬁé s): 0.97-1.12 (m

MS m/z: 741.5 (M+H*) HPLC (method D): Rt = 13.42 min.
1H-NMR (DMSO-d6). * (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1.81 (m, 1H); 1.89-1.96 (m, 1H); 1.97-2.04 (m, 2H); 2.21-2.29 (m, 1H); 2.63-2.71 (m,
2H); 2.78-2.93 (m, 2H); 2.95-3.03 (m, 1H); 3.75-3.84 (m, 2H); 4.40-4.48 (m, 1H); 7.11-

20 721 (m, 5H); 7.43 (t, J = 5.8'Hz, 1H); 7.53 (d, J = 8.7 Hz, 1H) 7.58 (s, 1H); 7.76 (dd, J =
1.8 and 8.7 Hz, 1H); 7.86 (d, J = 8.6Hz, 1H); 8.22 (d, T =1.7, 1H); 8.88 (s, 1H).
Example 128
5-tert-Butyl-benzofuran-2-carboxylic  acid  [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin—4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide

25  MS m/z: 671.5 (M+H"). HPLC (method D): Rt = 14.90 min.

Example 129
6-Todo-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-

ylmethyl)-piperidin-4-ylmethyl]-carbamoyl} -ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 757.2 (M+H"). HPLC (method D): Rt = 13.85 min.’
30 Example 130 ‘
6-Chloro-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)—piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide



1.74-1.81 (m 1H); 1.87-1.94 (m | H); 2.17-2.28 (m | H; 2.65-2.71 (m
2H); 2.79-2.87 (m 1H); 2.88-2.99 (m 2H); 3.31-3.20 (m 1H); 3.76-3.84
(m 2H); wWo43/037949 (m 1H); 7.10 5 7.21 (m 5H); 7.44 (t, pCTEPS2/8H22 1H);
7.49 (dd, J = 2.0 and 8.5, 1H), 7.85 (d, J =8.6 Hz, | H); 8.00 (d, J =
8.5 Hz, 1H); 8.22 (d, J =1.9 Hz, | H; 8.28 (s, I H; 8.93 (s, |I H.
Exanpl e 131 7-Brono- benzo[ b] t hi ophene- 25¢ar boxylic acid

[ 1- (2- phenyl -1 R-{[ 1- (t et r ahydr o- pyr an- 4-

| met hyl )z Rj i din-A4- - I i
E/e{nrslyl Zaa & gé@c@@mp¥bk C%B@D%é};#zu% 4 (M-H+, nonoi sot opi c).
HPLC (et MHQ\IM)R (DMSO-&6). 22 (Ahbngst ﬁaeaamé@) 1$397-1.12 (m, 4H); 1.42-1.73 (m, 12H);
7-1o0do- benzo] b%i h| ophene- 2- carbo lic acid

[ 1- (2- phehyih-1L 5 EILHT) &(§7ahHiro- ik 7.2 (m, TH); 2.65-2.71 (m, 2H); 2.79-2.87 (m,

Y i o ML DER 298, i a0 2 € B SR o o ARE AN Y SRREETN &
133 6-5ri fhug ﬁprmPhywqersts BHh R veecdd; ¢ar Doxid 8S, a8),d7.85 (d, T = 8.6 Hz,
[ 1-(2- phenI-IR - (tetrahydro-

pyr an- 4-yl bu—pﬁ# Hai By 8y22r(d: by (112 Har 58828 (3, 1H); 8.93 (s, 1H).

- et hyI carg}@”ﬂovl%)l (fycl opentyl]-amde M5 mz: 699.5 (MrH+). HPLC (nmethod D):
éxanple 134 20 7- Met hyl - benzol[ b] t hi ophene- 2-carboxylic acid

[ 1- (2 pheryBronkd- Nrﬂzo[ﬁ]ﬂﬁcblﬂiéﬁéilszaﬂibﬁ{ l"c 4tcld [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-

yl met hyl ) - pi peridin L
<t hyl carvisd 1} Dippu e N ke G s casranay;-rrelepentllargide et hod D) :

1 56 17 oo e 707 O MR ESbpic) HEPRC dab DYk B0 e 5 2706 U

1H); 2.53Efsupl8iB2 2.67-2.74 (m 2H); 25280294(m 2H): 3.15-3.28 (m
3H): 3.76- 29-7.33 (m

1H: 7. .37 771033'1’%%5%0@H%igpl%ng%?"(aﬁboxy ic w’? HEL- (%Pblenyi‘ gﬁyr(@éfa'@fﬁmman-“-? 86
(d, J = 8yifd )[ﬂ[)) Eidin1-3 ﬂne“.l;rl] J:arBQmoﬁ %ﬁlggl&(ﬁbalnﬂ) oYX SHERlyE|-drirde

6- Met hoxy- ben th| ophene- Z-tcar boxy

[ 1- (2- pheMii mIzR7$7.4 (Ki+eT ). SBIIT Gupthod B): RO= 13.38 min.

4-vyl rT%Shy n;l)l 5 di n-4-yl net hyl ] - car banoyl } - et hyl car banoyl ) - cycl opentyl ]-a
m de (MtHt). HPLC (nethod D): Rt = 12.32 mn. Exanple 136 WO

03/ 037916 6P§Tﬂﬁ&ﬁétia§'p%zo@]}ﬂnophene 2-carboxylic acid [1 (2—phenyl 1R-{[1-(tetrahydro-
7-Trifluoronet hyl - benzo[ b] t hi ophene-2-carboxylic acid

[ 1- ( 2- phepypan-f rthb_y()tmpcprgmrdﬂémethyl]-carbamoyl -ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 699.5 (M+H"). HPLC (method D): Rt = 13.88 min.

Example 134
20  7-Methyl-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-lR-{[lﬂ-(tetrahydro-pyran—4-

ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide

MS m/z: 645.5 (M+H"). HPLC (method D): Rt = 12.83 min.

1H-NMR (DMSO-d6). « (amongst the others): 0.98-1.12 (m, 4H); 1.36-1.82 (m, 14H);

1.87-1.95 (m, 1H); 1.95-2.06 (m, 2H); 2.19-2.29 (m, 1H); 2.53 (s, 3H); 2.67-2.74 (m, 2H);
25  2.80-2.94 (m, 2H); 3.15-3.28 (m, 3H); 3.76-3.83 (m, 2H); 4.41-4.48 (m, 1H); 7.10-7.23 (m,

5H); 7.29-7.33 (m, 1H); 7.37-7.41 (m, 1H); 7.44 (t, J = 5.7 Hz, 1H); 7.86-7.83 (m, 1H),

7.86 (d, J = 8.6 Hz, 1H); 8.31 (s, 1H); 8.86 (s, 1H).

Example 135

6-Methoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-
30  4-ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide

MS m/z: 661.5 (M+H"). HPLC (method D): Rt = 12.32 min.

Example 136



pyr an-4-yl met hyl ) - pi peri di n-4-yl net hyl ] - car banoyl

- et hyl carbanoyl ) -cycl opentyl]-amde M nmz: 699.5 (MtH+). HPLC (nethod D):
Rt = 13. 3womsn379ixanpl e 137 5 7- Chl or o- benzo[ b] t hi ophene- 2caarowx2ok: ¢ aci d
[ 1- (2- phenyl -1 R-{[ 1- (t et r ahydr o- pyr an- 4-

yl met hyl ) - pi peri di n-4-yl net hyl ] - car banoyl }

- et hyl car bamoyl ) - cycl opentyl ] - ami de MS ' z: 665.4 (MrH+). HPLC (nethod D):
Rt =12.99 min. Exanple 138 5-Methyl - benzo[b]thi ophene- 2-carboxylic acid
[ 1- (2- phenyl -1 R-{[ 1- (tetrah r o- pyran- 4-

yl met hyl ) 7Jirifbroremethyl- ﬁ/\t;u h@&@i‘%&?fb?’ﬁ]hce@%@/l[é'&?ﬁh?wlﬁ A dteypbydot | - ami

Ole( Zﬁo%éﬁﬁg‘y&%@fﬁ%@%% ﬁﬂ?ﬂ%m%gn lﬁ} zgﬁifaﬂ %n n?"’i‘éﬁm _ ? g 2).

(M 1H); Nis9Br268%5 (VRS Ro@B):(RT= B9 min. 44 (S, 3H); 2.66-2.73 (m
2H); 2.80-2.87 (m 1H) i 00 (m 2H); 3.14-3.27 (m 3H): 3.75-3.84
(m 2H): ﬂa_mp_lﬂ.gb(m 15 1H); 7.10-7.21 (m 5H); 7.29-7.33 (m 1H: 7.47
Etm isz 7,3:hjl_%fo benzl_%[bﬁ%lo%g I&?-fgrm)iylﬁ) fda(fl n(ngheE%@u‘é (Htetlanbiro-gyrSfa? - 91
F-l Met hyl éﬁdiﬂheylﬁreﬂtyt]adam)dyﬂpethy]cdrbamoyl) -cyclopentyl]-amide

dr o- pyr an- 4-

(2- I -I -(tet rah
yl met hyl )Ménp’@ 41(1&&;7? hﬁ (ethedbRrdf= 12.99 min.
- et hyl carﬁ) vugégycl opentyl]- am de 20 M5 mz: 645.5 (M+H+). HPLC (net hod

D: R Sg2rn. 1H NWR (DMSO-d6) . - (anongst the others): 0.97-1.12 (m
4H); 1. 425M&tﬁyl(—mnzd[zlﬂﬂuophéne?z-carsz’tyl(crmcml|—|)1 -(2ipIBAyl] RA4[ I-(tetrabihiro-pyrarr-42. 28
H); 2.45 : 67-2,73 2.79- 88-2.99
(23) 1. 31)&1316@0({)?9%?6 m?ﬁwg ‘@H‘gf’{n’?%ﬁy%}gb chﬁfb&?"XIh@Iﬂ%’%ﬂ&ﬁ%‘“g@i 10- 7. 21( "
5 & 6Hz 1 . 78-7.88
(2? 3H)H? 81_“55'&/(28?4535]@ ?Hl*ch ﬁbhéthoipgh( 13, 63 mn§ H) 18- 7.88 (1 m

Benzof ur aHI-NMRr@M&OI-dﬁ)au @n{ongst(ihe mﬂms)t 11)0 1{1{ (m 4§-l), 1.43- 1'80 (m, 13H);

"ot hy car bR B R A8 A s T3 6 I 2820 PY o, 2x:

6- Fl uoro-p 7 }M ;Pi‘?(')lgﬂ@ meyl4-g 2a<(md3H), 3 75-3.84 (m, 2H); 4.41-4.50 (m,
[ 1- (2- phenyl - tetrahy yran- 4-
yl metisyl ) LED; ﬁdﬂr’tﬁh@%%}ﬂ)ﬁrﬁﬁﬁﬂ 33 Emumw}a J =58 Hz, 1H); 7.75 s, 1H); 7.84 (d, 7

- et Eyllczzars_li)gﬂl h&@%g?@éﬂ]ﬂﬁ@% %%%? é4gﬂ)3 (MtH+) . HPLC (nethod D):

Example 139
6-Methyl-benzo[ b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide

20 MS m/z: 645.5 (M+H"). HPLC (method D): Rt = 13.02 min.
1H-NMR (DMSO-d6). * (amongst the others): 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);
1.74-1.81 (m, 1H); 1.87-1.94 (m, 1H); 2.17-2.28 (m, 1H); 2.45 (s, 3H); 2.67-2.73 (m, 2H);
2.79-2.87 (m, 1H); 2.88-2.99 (m, 2H); 3.31-3.20 (m, 1H); 3.76-3.84 (m, 2H); 4.42-4.49 (m,
1H); 7.10-7.21 (m, 5H); 7.28 (d, J = 8.2 Hz, 1H); 7.47 (t, J = 5.6Hz, 1H); 7.78-7.88 (m,

25 3H); 8.22 (d,J= 1.9 Hz, 1H); 8.22 (s, 1H); 8.80 (é, 1H).
Example 140
Benzofuran-2-carboxylic  acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-ylmethyl)-
p1per1d1n-4-y1methy1]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-am1de
Example 141

30  6-Fluoro-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4-ylmethyl}-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 649.3 (M+H"). HPLC (method D): Rt = 12.51 min.



1H- NVR (DVMSO-d6). (anobngst the others): 0.97-1.12 (m 4H); 1.42-1.73 (m
12H); 1.74-1.81 (m 1H); 1.87-1.94 (m 1H); 2.17-2.28 (m 1H); 2.45 (s,
3H); 2.6WD.03837Tom¢ 2H); 2.79-2.87 (m 1H); 2.88-3.00 (m PZHEP031822 3. 20
(m 1H); 3.76-3.84 (m 2H); 4.42-4.49 (m 1H); 7.10-7.21 (m 5H); 7.34 (m
1H); 7.47 (t, J = 5.8Hz, 1H); 7.84 (d, J = 8.6, 1H); 7.95- 5 7.98 (m 1H);
8.00-8.04 (m 1H); 8.27 (s, 1H); 8.89 (s, 1H). Exanple 142

1- Met hyl - 1Hi ndol e -2-carboxylic acid

[ 1- (2- phenyl -1-{[ 1R- (t et r ahydr o- pyr an- 4-

yl met hyl ) HpINMRi ((IMS@-d6)net @mo}lgstath@@ﬁm)} 0.97-1.12 (m, 4H); 1.42-1.73 (m, 12H);

e PRI R T A 1905 30225 .

[ 1R- (2- phemybgh {nL 1H§t?88-§f®ﬂQﬁszxf3am-3120 (m, 1H); 3.76-3.84 (m, 2H); 4.42-4.49 (1,
yl met hyl )~pi peridi n- 4- - car ba
- et hyl car B&yGyli0)7. zyenoﬁgmm%l (ke 4@(&,}@ 5,8Hz,41H); 7.84 (d, J = 8.6, 1H); 7.95-

Sl T MR T 90

4-yl met hyg)mii@e42 di n- 4-yl met hyl | - car banoyl }
- et hyl car Eiaam)yl ) - cycl open_%l] am de 15 Exanpl e 145

6- Di et hyI biatiyl Hhmsioler an- Caé@)%ybﬁyl iagidaci ld ([2 -phepyl- ]p-l{gﬁz),(tetrqhydro{ps[rali -4-

et byl car B/ m-‘%%lﬁﬁflim R - AT BRI e oo

Rt = 8. 76Efdnible EX3npl e 146 5- Met hoxy- benzof ur an- 2- car boxyl ic acid
[1-(2-phenyl -1-{] 1R- (t et r.ahy dr -

pyr anit- yT-fbiagd )mgﬁllp;biﬂdmipla &F%Fg?WF]aCHBUH"aﬁ?ﬁR}PPY’e I -Esr iyt PyeRye open
Ex
t /A ] am eﬁﬁie@%ée%enzogur mearbdﬂ?% éﬁ@icg%n%l) &lopéﬂtyﬂ&nimg AL e

147 5-Di carboxyl i1 ¢ aci
[1-(2- phe@ze{mﬂleﬂﬂdLR-(tetrahydro pyr an- 4-

ety bR es D b#n AERDS Ml LR R s R R o
& deoxyl
aC' d [1 (‘gyﬁﬁ tﬂ%'l?pllpc 1R tetra[lly éaﬁoﬁQLmemﬁ@]}@i@@@mﬂ}_w oxylic

dr o- pyr an-4-

{[
yl met byl ) Exarmpeleildf n- 4- yl et hyl ] - car banoyl }

-et hyl car C N Qﬂ%’r@ hhexylic
acid [ 1- %@%ﬁ‘é})ﬁ%ﬁ/ ’L gfxrfllgfcﬁmé’?ﬁa‘ﬁx% El efﬁheill mgﬁ% tr pird
pl peri di ny 1&1&(1{;);33151@&1&&111 1haamcrij &arbaehm}emyhamm)yl)ewlo@pmyumldam de MBS
mz: 639.5 HPLC (et 1314 min. WO 03/ 037916
PCT/ EPO2/ mm/,_z 686.4 (M+H"). HPLC (method D): R = 8.76 min.
Example 146 5-Methoxy-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-
20 pyran-4-ylmethyl)—piperidin—4-y1methy1]-carbamoyl}-ethylcarbamoyl)—cyclopentyl]-amide

MS m/z: 645.5 (M+H"). HPLC (method D): Rt = 11.98 min.

Example 147
5-Diethylamino-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-

ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}—ethylcarbamoyl)-cyclopentyl]-amide

25  MS m/z: 686.6 (M+H"). HPLC (method D): Rt = 8.58 min.
Example 148
3,5,6-Trimethyl-benzofuran-2-carboxylic acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-
ylmethyl)-piperidin-4—ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
Examp-lei49 o i

30  Naphthalene-2-carboxylic  acid [1-(2-phenyl-1-{[1R-(tetrahydro-pyran-4-ylmethyl)-
piperidin-4-ylmethy1]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
MS m/z: 639.5 (M+H"). HPLC (method D): Rt = 13.14 min.



53 Exanpl e 150 5-Brono- napht hal ene- 2- car boxylic acid

[ 1- (2- phenyl -1 -{[ 1R- (t etrahydro- pyran- 4-

yl met hyl )wpiop@siodé n- 4- yl met hyl ] - car banoyl } PCT/EP02/12022

- et hyl car banoyl ) -cycl opentyl]-am de M5 mz: 703.4 (M+H+, nonoi sot opi c).
HPLC (method D): Rt = 13.53 min. 5 Exanple 151 Napht hal ene-2-carboxylic
acid [1-(2-phenyl -1 R-{[ 1- (tetrahydro- p%/ran 4-yl met hyl ) -

pi peridin-4-yl nethyl | -carbanoyl} -ethyl’carbanoyl)-cyclopentyl]-am de M5
mz: 625.5 (MtH). HPLC (nmethod D) Rt = 12.29 nmin. 1H NWR (DMSO-d6). S
(anmongst Exlaplet1’@rs): 0.94-1.07 (m 4H) 1.43-1.72 (m 12H); io 1.76-1.83

1 . 90-2 . 2.25-2.34 ( 2-2.90

EQ IZ_DH) omp-igppe{ae yecyfis, 3 3gd' (| (Fiphéuytd; Rt 00%
- -tycl -dmide, 1

7 58 . 6?Inzetﬁ§1£ g)fﬂendﬁf‘a ylrﬁetﬁ%ﬂ ZaI%Zm()y"DI ﬁ)ﬂ@learﬂarﬁ@y_ él O)éc G(Jpne]nt}?l]l-i) 2 SSH% 5 11

8.78 (s, M$Hwz: Bﬁ3dr(Mﬂ§Bmmq9lsomw-rléPL6(mﬁﬁlpd@sBFrBéé3lmmExarrpl e 117, the

foll owi ng co ds have 15 noreover been prepared: Exanpl e 152
Benzof b] 2-carboxylic acid [ 1-(2-phenyl-1(R)-

{
1- (tetraly ﬁmaﬁﬂéérba&owhaet hacid az{w@@hmy&mL{t&t(tBﬁahydWﬁ?wm@Lb'hﬂethyl)

-ethylcarb )-cycl o -amd usi ng et r;’{ 3- azet I di ncar boxyl ate

in pl acequendtﬂﬁ‘ﬂ*b’lmetb anbamﬁﬁlér%@slwh%oy) wlm ¥i-aqudego3. 3 (MH+) . HPLC
(et hod ﬁlh(‘% 62{5% (?% HPEE?F{R} h%d 3Rt6_ Bs 9§pipapht hal ene- 2- car boxyl i c

acid [ 1 hydr o- pyran- 4-

yl met hyl ) 1oNRER i( 9MB‘(§1M? r@wuéﬂgscﬁfebmayj }0.94-1.07 (m 4H); 1.43-1.72 (m, 12H);
- 2- phenyl - et hyl car bano 6 ent yl]- am de

104 RT3 ot TAPMIARCB2.50 om0 9128y (s F Br30ch 8 ey D: AR 90

P S S0 18 g ol e
g E’r ggDSBHl)h‘? ?%7?179(11% 198 B2y, 7= SCiHE, 1H); 1.5§R)67 ¢, [2HD- U B0ty 3[6, 1HD; |
i 0x e
pi peri di ﬂy%-&%r)étlh%ﬂ Be¥yr Gahb)y 17845, 3@ Bny| - et hyl car bamoyl ) - cycl opentyl ] - ani d

e, by usi az?%n E)HQ’ g o[gédtﬁ% o) %ﬁ@@saﬁb&?fn%ﬂl@ 18F, tHle ¥8110WiAE BoRpounds have

4-tetrah ancar boxy
15  moreover been prepared:

Example 152
Benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1(R)-{[1-(tetrahydro-pyran-4-
ylmethyl)-azetidin—3-ylmethyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide,
by using ethyl 3-azetidincarboxylate in place of ethyl 4-piperidincarboxylate.
io MS (/z): 603.3 (MH"). HPLC (method A): Rt = 3.63 min.
Example 153
6-Bromo-naphthalene-2-carboxylic  acid [1-(1(R)-{[1-(4-methyl-tetrahydro-pyran-4-
ylmethyl)—piperidin—4-ylmethyl]-carbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl]-
amide, A
25 by using C-[1-(4-Methyl-tetrahydro-pyran-4-ylmethyl)-piperidin-4-yl]-methylamine
prepared as described in Example 117a).
MS (m/z): 617.4 (MH", isotopic pattern of Br). HPLC (method A): Rt = 4.01 min.
Example 154
6- Bromo-naphthalene-2-carboxyhc acid [1- (l(R) {[1 (5 ethyl [1 3]dioxan-5 -ylmethyl)-
30 plpendm-4-y1methyl]-carbamoyl}-2-phenyl—ethylcarbamoyl)-cyclopentyl]-amlde,
by using 5-ethyl-[1,3]dioxane-5 carboxylic acid in place of 4-tetrahydropyrancarboxylic

acid.



WO 03/ 037916 PCT/ EPO2/ 12022 54 Exanple 155

6- Br ono- napht hal ene- 2-carboxylic acid [ 1-(1(R- { [4-nmethyl- |

- (4- et hyweotoawsahy dr o- pyran-4-yl met hyl ) - pi peri di n- 4-yl netPlayigrorsaobanoyl }
- 2- phenyl - et hyl car banmoyl ) - cycl opentyl]-am de, 5 by using
C[4-nmethyl-1-(4-methyl -tetrahydro-pyran-4-yl nethyl)-piperidin-4-yl]-

met hyl am ne prepared as described in BExgnple 117a). Exanple 156

6- Br ono- napht hal ene- 2-carboxylic acid [ 1-(1(R- {[4-nethyl-I
-(tetrahydro-pyran-4- ylnmethyl)-piperidin-4-ylmethyl]-carbanoyl}

-2- phenyIE_Zé@li%liééi barmoyl ) - cycl opentyl] 10 am de, by using
C-[4- et hylg o yidigt h L Beatdd tdhuhaddone
pr epar ed as escrltpae Y%E%E%E&?elélléd;g M'\%(B?jmﬂﬁ Ih&h?r S, et}ﬁif-- |sg<gigp| C

pattern qfyri-}- yerEﬂh@)(plpmiduﬂM()metﬁyl]:caﬂaaﬂr@ytﬂi h—phenﬂﬂllg@ymml)ﬁ Mobi | e
phase: A = H20 + 0 1 %9FA;, B = MeCN +0.1 % TFA METHOD A Col um: Zor baxTM
SB- 18, 3.9yclgpenty, ﬁ%&x 4.6 M) Gradient: fromA/B = 95/5 to A/B = 5/95 in

6.5 mgn mn crat _ . 150 t £l 3{91 Zfeth fidin-A&THCD B
Col urrr? yyatl nu:§nﬁl M RP@% Iﬁétﬁyrxlf @33 X v e?lt ?13%;1%m A/AB@-l] 95/ 5

to AVB = ﬁétﬁﬁlammeﬁpxﬁpmda&desnnbﬁd mtﬁzqaalpllﬁ:llﬂab ow rat e 3 mM/mn 25 %220,
270 run. I\/ETl s Colum: JupiterTM C18, 5 pm (250 x 4.6 mm) G adient:
fromA/BEx o AB=5/95in 20 mMn Flowrate: 1 m/mn 30 A=210 nm

METHOD D 6_Bromo-naphthalene-2-carboxylic ~ acid  [1-(1(R)-{[4-methyl-1-(tetrahydro-pyran-4-
| ylmethyl)-piperidin-4-ylmethyl]-carbamoyl}-2-phenyl-ethylcarbamoyl)-cyclopentyl]-
10  amide,
by using  C-[4-methyl-1-(tetrahydro-pyran-4-ylmethyl)-piperidin-4-yl}-methylamine
prepared as described in Example 117a).
MS (m/z): 717.4 (MH', isotopic pattern of Br). HPLC (method A): Rt =4.16 min.

HPLC methods
15 Mobile phase: A =H,0 + 0.1%TFA; B =MeCN +0.1% TFA

METHOD A
Column; Zorbax™" SB-18, 3.5 um, 100A (50 x 4.6 mm)
Gradient: from A/B = 95/5 to A/B = 5/95 in 6.5 min +1 min isocratic
ﬂ Flow rate: 3 ml/min
20 A=220,270 nm.
METHOD B
Column; Platinum™ RP-18, 3 pm, 100A (33 x 7 mm)
Gradient: from A/B = 95/5 to A/B = 5/95 in 6.5 min +1 min isocratic
Flow rate: 3 ml/min
25 A=220, 270 nm.
METHOD C
Column: Jupiter C18, 5 pm (250 x 4.6 mm)
Gradient: from A/B = 85/15 to A/B =5/95 in 20 min
Flow rate: 1 ml/min
30 A=210nm.
METHOD D
Column: Symmetry" 300 C18, 5 um (250 x 4.6 mm)



Col um: Symretry M 300 C18, 5 pm (250 x 4.6 mm) WD 03/037916 PCT/ EP02/ 12022
55 Gradient: fromA/B =85/15to0 AAB =5/95in 20 mMmn Flowrate: 1 m/nmn
2 210 nmwWONBBODE E 5 Col um: Protein & Peptide VWdacTm CP8T(EPS©120221. 6 nun)
Gadient: fromA/B =80/20 to A/B =20/80 in 25 mn + AAB = 20/80 for 10

mn Flowrate: 1 mM/mn ?=230 nm METHOD F 10 Colum: Inertsil ODS-3 (G
Sciences), 3 m(50 x 3 mmM (250 x4.6 gy Gadient: fromA/ B = 80/20 to A/B
=30/70 in 9 mn Flowrate: 0.8 mM/mn 2=230 rim 15 List of Abbreviations

In the present descripti th ol i ng, abbrevi ati ons have been used:
AcSc, amGiadighl HeEns ’éégﬁgtﬂéﬂgc:; %@%ﬂ@ ocycl ohexanecar boxyl i c; AcOEt,
ethyl aggl %a%'l -N-tert-butyl oxycar bonyl ;

BSA, N, O bi s‘? rimethylsilyl)acetanide; DCM dichl or omet hane; DI PEA,

N, N- di i sopRopuiet hyl am ne; DMF, N, N-di net hyl f or mam de; 20 EDC,

1-et hyl - 3- E 3-di_net hyl am nopr opyl ) car bodi i m de hydrochl ori de; Et OAc, ethyl
acet at e; (@) Ehydroxybenzot riazol e; triethylam ne; TEMPO

TEA,
2,2,6.6- ] - fs e | '  fl uoroacetic acid; THF,
tetraf51yd%@%%IB%%%?@{I??%%F?R?P;%%r| e; Z, N-benzyl oxycarbonyl .
The eval @ahdient: Gbnt AB aB020c0iASB =a2/8¥int 35 min -NK/B =r206&pfood 8 ntims been
assessed by binding .25 and functional tests according to that already
descri be(fl‘?vhrqt?:tlemgf’ﬁli‘e inrelation to NK-2 antagonists. In particular,
the affi '1{)4230 the present conmpounds for the human NK-2 receptor has been
assessed ‘by~a bindi ng test using Chinese hanster ovary (CHO cell nenbranes

transfectBTHOD R NK-2 receptor of human ileumtogether with [125]1] NKA

(Amrersham aspecific 30 activity 2000 C /mml) radiobinder at the
concét r &ialenndnertBoOPRr3 (Cle Spigaeas), BdHn 3048 &)

(250 x 4.6 mm)
Gradient: from A/B = 80/20 to A/B =30/70 in 9 min
Flow rate: 0.8 ml/min
A=230 nm.
15  List of Abbreviations
In the present description the following abbreviations have been used:
Ac5c, aminocyclopentanecarboxylic;Ac6c, aminocyclohexanecarboxylic; AcOEt, ethyl
acetate; Boc, N-tert-butyloxycarbonyl;BSA,N,O-bis(trimethylsilyl)acetamide; DCM,
dichloromethane; DIPEA, N,N-diisopropylethylamine; DMF, N,N-dimethylformamide;
20 EDC, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride; EtOAc, ethyl
acetate; HOBt, 1-hydroxybenzotriazole; TEA, triethylamine; TEMPO, 2,2,6,6-tetramethyl-
1-piperidinyloxy; TFA, trifluoroacetic acid; THF, tetrahydrofuran; TMSCI,
trimethylsilylchloride; Z, N-benzyloxycarbonyl.
The evaluation of the antagonist activity on NK-2 receptors has been assessed by binding
25 and functional tests according to that already described in literature in relation to NK-2
antagonists.
In particular, the affinity of the present compounds for the human NK-2 receptor has been
assessed by a binding test using Chinese hamster ovary (CHO) cell membranes transfected
with NK—2 | réceptor of hum;ln ileﬁm 'togethér » with [1251]§KA (Amersham, aspecific
30 activity 2000 Ci/mmol) radiobinder at the concentration of 100 pM in competition studies.



WO 03/ 037916 PCT/ EPO2/ 12022 56 The test substances have been tested within
a concentration range fromO0.01 nMto 10 nM At the end of the incubation
time (30 won3/20@ the sanples have been filtered and radComP2/vioey has
been determ ned using a gamma-counter. The data shown in the follow ng

Tabl e | have been obtained for sone conpounds of 5 general forrmula (1) and
refer to the affinity val ues of human5 K-2 receptor: TABLE | Conpound pKi
Compound pKi Exanple 1 9.2 Exanple 2°9.8 Exanple 3 9.6 Exanple 4 9.8

Exanple 5 9.7 Exanple 6 9.7 Exanple 7 9.9 Exanple 8 9.6 EX I .8
Exanpl e T @stJubsbxavep hevellices tatedkwitiing cDRCARtBLOTEIARED) ﬁew%%%ﬁ%%}’ﬁ 14

9.9 Exanple 15 10.0 Exanple 16 9.3 _Ex 7 |
15 5.5 ERGHE @00t 4 mcRae Ems (0 RREATET gt jyeles MAERER ided e ¢

Exanpl e 24. : & P pan@b6-céatd. Exanpl e 27 10. 2 Exanpl e 28
10. 3 Exé?lﬁ)()?%&\ga Rl%%@%%ﬁ?% 31 10. 1 Example 32 8.9 Exanpl e 33
(8]

. .2
Exanpl e Bée dald dhivempinethgcfollowing Esbiend| kave been aht [ SORIE @@O%air% e 40

Beanp o Benes o Tore irdo ety S B BB T S 51

9.1 WO 03/037916 PCT/ EP02/ 12022

TABLEI

Compound pKi Compound pKi
Example 1 9.2 Example 2 9.8
Example 3 9.6 Example 4 - 9.8
Example 5 9.7 Example 6 ' 9.7
Example 7 9.9 Example 8 9.6
Example 9 8.8 Example 10 9.3
Example 11 8.7 Example 12 9.5
Example 13 9.0 Example 14 9.9
Example 15 10.0 Example 16 9.3
Example 17 8.6 Example 18 91
Example 19 8.9 Example 20 9.1
Example 21 . 9.6 Example 22 9.2
Example 23 8.7 Example 24 9.1
Example 25 9.6 Example 26 10.3
Example 27 10.2 Example 28 10.3
Example 30 10.0 Example 31 10.1
Example 32 8.9 Example 33 9.2
Example 34 8.9 Example 36 10.6
Example 37 10.9 Example 38 9.5
Example 40 8.9 Example 41 8.8
Example 42 - - -83 - Example 44 . ... 9.1
Example 45 8.3 Example 47 8.6
Example 48 9.4 Example 49 8.6
Example 50 9.4 Example 51 9.1




57 Exanple 52 8.7 Exanple 53 8.6 Exanple 54 8.5 Exa
: : nple 55 9.0 Exanple 56
8.8 Exanple 57 9.9 Exanple 58 8.5 Exanple 60 9.0 Exanple 61 9.0 Exgprrple

62 8.7 Dwemploa9e8 9.2 Exanple 64 9.1 Exanple 65 9.0 Exampir&péy1827

Exanple 68 8.9 Exanple 69 10.2 Exanple 70 8.8 Exanple 71 9.6 Exanple 72

10. 0 Example 73 9.3

Example 74 9.3 Exanple 75 8.7

Exanple 76 9.0 Exanpl e

77 9.1 Exanple 78 9.0 Exanple 79 10. 25 Exarrple 80 9.6 Exanple 81 10.1
8.9 Exanple 88 9.1 Exanple 89
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Example 80 9.6 Exampie 81 10.1
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58 Exanple 128 9.9 Exanple 129 10.3 Exanple 130 10.3 Exanple 131 10.4
Exanpl e 132 10.5 Exanple 133 10.2 Exanple 134 10.2 Exanple 135 9.8

Exanpl e 186 020321€Exanpl e 137 10.1 Exanple 138 9.8 Exanpl eC3EpriD12D22 Exanpl e
141 9.6 Exanple 145 9.3 Exanple 146 9.4 Exanple 147 9.2 Exanplel48 9.5
Exanple 149 9.9 Exanple 151 8.9 Exanple 152 9.9 The present conpounds of
formula (1) can be handl ed according tg the common pharmacopoei al

techniques in order to prepare formul ations suitable for oral, intranasal,
parentheral, sublingual inhalatory, transdermec—}ocal—or rghf N

7=
C T UOC

accor di rlﬁxampbﬁégdata 5| known 9 Ilterclﬁﬁmplﬁd”thl s ki nd of 1Broduct s;
t hese f('.u. s—conpftseorg;—formy suchag tapl caps
6‘?‘33 3 1;9 . V10,3 E&' I 902

powder s, ed preparatiorns, and gral “sol'utions pr_suspensions,

f or mul atfig NSpleOr32subl i ngual admai st r at{ERAEmpledn3i ntranpsal 4012 ni strati on,
aer osol ' RI“ atlons rrpl ant at i ons., flar manf Lons for cllhr-ufa_n_e_g,u_s__

i nt ramug Emuaple 134t ravenpus, . il8t% aocul LEXﬁlan]& 1I3éct al afmi ni st?8tion.
The. - ef fleetdve—dgoses—are—10—0tto59-nork body—werght—zRor—TTamans
the ef f aERFPRIEIOe may prefer a@t@ range Eﬁx?%’ %1375 to 4D00 rrg/1 ély, in
parti cul Famp 138 ©_L O [000 mgggccor di NExh@pleNeo age of | patienps and to. the
type of [{reatnent. The treatnent is perforrmd by admin|lstering to the]
pati ent |ERemplkoidilr ed am)unt 1964 ti TEsapple- 144y f or oeri 0ds9-3f tine up to
2 weeks lof—i-n_-any—case—prtit —SSst+otaf—io—Ssyaptonst—fot onT T
pat hol odF&8mPledoni st r af i on cag“’be pr ol ﬁﬁ@@afef%‘? si gni fi cant | %/2 | onger
peri ods ccording to 158 pPhysl qipgAmpitdgenent. [Thanks ¢9 their [hi gh
ant agoni s%‘aﬁl erlgltv to tachykinins NK-Z rglggptor the present conpoundds
are usef(@xampletlsd treat frent of 88i seaseg Examp&ﬂ'kﬂi Neur oki ni ne 9\9pl ays &
pat hogenetic rol e—and—harmely—+n—the—+foHowrgpathotoegres—20———chrori c
obstructive respiratory pathol ogies, such as asthna and allergic rhinitis,

3?? ?2 or etli %g%rg eﬁllt Scwo&@?%%o@mﬁ%rm:a% %% OB%‘H%H 38cdr@isU RS e/ i ol

pharmacopoelal techniques in order to prepare formulations suitable for oral, intranasal,

es,

parentheral, sublingual, inhalatory, transdermic, local or rectal use according to the data
5 known in literature for this kind of products; these formulations comprise oral
formulations, such as tablets, capsules, powders, granulated preparations, and oral
solutions or suspensions, formulations for sublingual administration, for intranasal
administration, aerosol formulations, implantations, formulations for subcutaneous,
intramuscular, intravenous, intraocular.and rectal administration. The effective doses. are
10 0.1 to 50 mg/kg of body weight. For humans the effective dose may preferably range from
0.5 to 4000 mg/day, in particular from 2.5 to 1000 mg according to the age of patients and
to the type of treatment.
- The treatment is performed by administering to the patient the required amount 1 to 4
times-per-day for periods of time up to 2 weeks or in any case until remission of
15 symptoms; for chronic pathologies, administration can be prolonged for significantly
Jonger periods of time according to the physician judgement.
Thanks to their high antagonist activity to tachykinins NK-2 receptor, the present
compounds_are useful in the treatment of diseases in which Neurokinine A plays a
pathogenetic role, and namely in the following pathologies:
20 - chronic obstructive respiratory pathologies, such as asthma and allergic rhinitis, cough,
bronchitis; ‘

- ophtalmic pathologies, such as conjunctivitis or vitreoretinopathy;



59 - skin problens, such as allergic and contact dermatitis, atopic
dermatitis, eczemm, itch, psoriasis, buns, in particular solar buns; -

i nt esti nawodB®amder s, such as irritable colon, ul cerous c®CirtEPS2/120eDhn

di sease, diarrhoea; - gastric diseases, such as nausea or enesis; 5 -
urinary pathol ogi es, such as prostatitis, spinal reflex bladder, urinary

i ncontinence, «cystitis, urethritis, ngphritis, erectile dysfunctions; -
tunoral pat hol ogi es, autoi mmunitary di seases or di seases associated to-

Al DS; - pathol ogi.es of the nervous, central system such as.anxiety,.

depr essi orSs ERTITBRr LRl 55 Al i ortist ARy ts PRI CAGHS Sher D

Al zhei mer,sgrifiis PABRSIN Fhrti@Tarafdr Blia@hol 10 addiction, al coholism
Huntingt&%'s chorea, neurodegenerative diseases and somatic disorders,
such as stintestinal disordszs, seahtasofritgdé eqlom,mlgsaousicolitiarCrohr disease gliarrhosaur i ti s,
neural gi a; - cardiovascyl ar di seases, such as hypertension, edenas,
thronbosi'sg,asglr‘fdﬁ?‘?é,sesvﬁgﬁf BPUSCL PN " 15 _ i nfiammatory, such as

art hristi s, ufihayedtRblegies,t ficht dsS prodfetifls/ §ifA LRNBCTHIRRRR/ drddhdy inGdhtinéAdd] M5 1)
Li near conpounds of general fornula (1) conprising an

al f a- al f scydflitiu bsathmitig, sephaitispaectide dypfensdions; | east an ami no group capabl e of

giving basic characteristics tq. . (o) r . Re OR2 (I)
wher ei n: YOOE Q%’P%’ pessaeqt%lclﬁngelgm%{r}gdﬁ]&%%g%% ?Se? &%0525%484&@5 CS R is an
aryl or aryidthélbfgs ofrth@nyivosd bttt eydéeny Buchosy aixidtpgdépression, sehidopheaybon
atonms, 10 wherein aryl indicates a group selected fromthe group

consi st i rgmentipy epiensy, Patkinson's ?W%ﬁeﬁéz,heﬂéﬁgse ifiseasesp tﬁiﬂﬂl and aleoholazol |
di phelrayl ’adﬁp:%g ,l hﬁ&h%&?,nﬁ ﬁ:ﬁ'%oﬁ’% gl?d??%enelﬂgéegh%dﬁ\%u tafsteb&k't%{ahgffmgf?@ or
nor e groups 1 ndependentl’y chosen from the groupg consisting of halogen,

Cl- C6 al kdisorders,ssubh ys sttdest i t ut ed by not nore than three fluorine atons

(such as a trifluqgromethylic_group), .Cl-C6, al kyl oxy possibly substituted by
not 15 moriEcaimert of RrBelnmariisuias ¥isgerglgia, peyitis, Bg‘ilrélgf >i f | uor onet hoxyl i ¢

group), QHearafdERtQ1ar -diseases, such as hypertension, edemas, thrombosis, angina, vascular

Spasmus;

15 - inflammatory, such as arthritis, theumatoid arthritis.



N(RIO2, --SRIO CONHRIG -CORI-0; COOR1-0 -ROCOORLIO, -OROCOORIQ, -
ROCOR10, - CONHR10, -RI9CONHR10, -NHCOR10, and -nitro, wherein RIOis Hor a
| i near orwbroansied C 1-C6 al kyl chain, and RO is a |inear poa/EPoamobed C
1-C6 al kyl ene chain; or the radical: ~ 20 possibly substituted by one or
nore substituents independently chosen fromhal ogen, O- C6 al kyl possibly
substituted by not nore than three'-flgprine atons (such as -a
trifluoronmethylic group), Cl-C6 al kyl oxy possibly substituted by not nore
than three 25 fluorine atons (such as a trifluoromethoxylic group), -OH,
-NHR10, MY 2, - SR10, - CONHRLO, - COR10, - COORL0, - ROOOORLO, - OR9OOORLO,
i R9CO?;LO,12)L oundOoP HreAT Tl &Sl staOaal fa0a FaRA GUBNHRELN amibibiCOR1O,
and -nitro, ereiln R1I0 iS Hor a linear or branched Cl-C6 al kyl chain,
and RO i acid anilntkasten apine gread calabBsofgikipg basic charasterisiiggitashe cempoumds o, S
CH2, O CH2 or NNR7, wherein R7 is selected fromthe group consisting of H,
a linear or branched Cl-C6 al kyl chain, and acyl radical R8-CO wherein RS
is 5 selected fromthe group coqsisting of ;H and |inear or branched Cl-C6
al kyl chain; R6 is selected fromYhesgroupbnsisting of H and |inear or
branched C1-C6 al kyl chai n; are i dependgntly selected fromthe
group consisting of |inear - §q chain, aryl or

aryl al kyl chain wherein el ect Rz fromthe group

consi sting of benzothio e, pyrrol, benzofurane,

t hi opbene, benzene, 10 naphthal ene, im dazof2 di phenyll) and it can be
possi bly substituted by one or nore substituents independently chosen from
hal ogen, Cl1-C6 al kyl chain possibly substituted by not nore than three
fluori neva{egaﬁ; (such as a trifluoronethylic group), C-C6 al kyl oxy '
possi bly substituted by not nore than three fluorine atons (such as a
trifl uor dikeisheyip slectrdolingh -NROH;O-, NERF il -NRE-QS6) 2, - SRI O, - CONHRI10,

- COR10, -COOR10, -R9 0, 15 10, - ROCOR - QN - HRI O,
- NH_CO?lO,Rﬁﬁoan_- ¥t %%%‘P’E%aryh%%&e S SomTmEg rogp T FeorSHioR kyl
chai ng angheRn iagyidindiddRRra Sfoupr lsher fibdr B grobjs Woasistirgy of pyridine Apyrrol, B,
together wth the carbon atomto which they are bound, may forma grgup
havi ng gdhiephenef bewaene, paphthaleng, imidazol, diphenyl, phenyl-thiophene, and 1t can be
possibly substituted by one or more groups independently chosen from the group

consisting of halogen, C1-C6 alkyl possibly substituted by not more than three fluorine

atoms (such as a trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not
15 more than three fluorine atoms (such as a trifluoromethoxylic group), OH, -NHR10, -
N(R10);, -SR10, -CONHR10; -COR1Q, -COORL0, -ROCQOR10, -ORICOORI1O, -
ROCOR10, -CONHR10, -ROCONHR10, -NHCOR10, and -nitro, wherein R10 is H or a
linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6 alkylene chain;

@
D

possibly substituted by one or more substituents independently chosen from halogen, Ci1-

20

C6 alkyl possibly substituted by not more than three fluorine atoms (such as ‘a
trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not more than three
25 fluorine atoms (such as a trifluoromethoxylic group), -OH, -NHR10, -N(R10),, -SR10, -
CONHR10, -COR10, -COOR 10, -R9COOR10, -OR9COOR10, -R9COR10, -CONHRI10, -



3 R4 (CH2)m (CH2)n (I1) wherein the broken line indicates a possible
doubl e bond; n and m can i ndependently be 0, 1 or 2; R13 and R14 are

i ndependewDlog/o3Blie€ct ed fromthe group consisting of H ClPCA/EPS2/adory |
chain, or they can be linked to forman aromatic - group selected fromthe
group consisting of benzothi ophene, indol, pyridine, pyrrol, benzofurane,
t hi ophene, benzene, naphthal ene, imdgzol, and bi phenyl, which can be
possi bly substituted by one or nDre substituents independently sel ected

from hal oge Cl-C6_al k 0ssi b stl /07

PCT/ EPozng@Mi R¥) MM@ drp f*‘f ﬁ,ﬁb 3% (13 S?f %fs edt-co

tri {1 uor i dpl g?&kgqmlmgro?@mahﬂ@al@ma Iéhe RBmSAMM Y substituted by not
ree

nore than uorine atoms (such as tri | uor omet hoxylic group), -OH,
-NHR10, whiRindp2s O; SRTH,, O-CHiHRIO-R7, @tmmm domterted ﬁmdmwp conseaﬁ@@oomo

- ROCCORI O, R O -.R9 O H
linear off E’CO\EI‘Fé’ﬂ Oélljr@%%%&@'céﬁyfy an%c ln*ahhglnggr@dgs ranc edi Sél Cgr

al ky Lﬁges&&%d‘ﬁo%%hé growp lcsﬁélﬁﬂlgfdfmﬁdlﬁlegf &uﬁaﬁdhlad CItCoalkyt chaBONRE-  and
- CH2 , Wherein R67is as described above;, R2 is selected fromthe group

consi st i R§ inselentedafrgm-the grphp eensastipe of ﬁﬁ@diﬂeﬁx@r@?whﬁﬁga@@fﬂkyll aBbr tionis

| ected f th
oo el A R B Rl ap et Oa L PR B et S
bi phenyl gxgnendit, &0 oparylaﬁﬁs¢mhy whikeit tlieumti pbitionnie selrecmdrfeomuhslgmupe nts

[ ndepende ly sel ected from hal ogen, .Cl- C6 al kyI SSI bhépﬁum I tuted by

not nor ecensinting rofekenzpihinphere, dp pysdiae pErel b “¥Gtin) ,

a -Cg al k 0SSl S | 3¢ OfnbFee

St om0 ( s ek ARG BRI ] 1Yl B IF%%JI @%%&%t%@@?‘m%%n%;’% o0, -

CONHRI O, suifsikQts m@a@ﬁﬂ&ﬂyc&%@tﬂi\h@hﬂo@mm@deﬂcﬂ ﬂﬁlﬁtﬁdssl,bly mmutbe@ by o
ranche

G -C5  abkymorsen thisa eine gicihs {Wehes ar rpaireti e, Bl o8 pUSARKY 1~ s
e U025 4 35 TS| PP e MOAnd i GBAY g5 b goncr
- Cl1-C6 gldup),e 08, -INHRIS, N® 103! 1SR 1&n« ONHR10, -COR10, -COORI10, -R9COORI10, -
15 OR9COORI10, -R9COR10, -CONHR10, -ROCONHR10, -NHCOR10, and -nitro, wherein

R10 is H or a linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6

alkylene group, 4

or A and B, together with the carbon atom to which they are bound, may form a group

having general formula (II):

20

(CHz)m (CHa)n
(D

wherein the broken line indicates a possible double bond; n and m can independently be 0,
‘ 1 or 2; R13 and R14 are independently selected from the group consisting of H, C1-C6
25 alkyl chain, or they can be linked to form an aromatic group selected from the group
consisting of benzothiophene, indol, pyridine, pyrrol, benzofurane, thiophene, benzene,
naphthalene, imidazol, and biphenyl, which can be possibly substituted by one or more

substituents independently selected from halogen, C1-C6 alkyl possibly substituted by not



- an aliphatic heterocycle containing at |east one atomselected fromN, S
and 0, and possibly substituted by one or two Cl1-C6 al kyl groups or -CORL5
group, i rwalBoBIRLS is 25 selected fromthe group consi stPCAEPOL/120DR11R12
and -OR11l, wherein R1 and R12, independently fromeach other, are Hor a
|l i near or branched CI-C6 al kyl group; - aryl-alkyl or aryl wherein the aryl
portion is selected fromthe group congi sting of benzothi ophene, indol,
pyridi ne, pyrrol, benzofurane, thiophene, benzene, naphthal ene, im dazol,

and bi phenyl, and it _can be possibly sybstituted b n r.e .

subst i t umerstieo threghoime mtoms (ochap @aﬁvqrewﬁaﬁsééﬁ{ﬁdﬁ%é ag%’l%y §B4L; 1y
substi t ut ed. . t b UgshtrBfa thoxvli
trifluorBet IS%SEI%%EY,%QQO& q%ﬁ%%@%@%ﬁ%ﬁg%ﬁbﬁ it uto ?én eb oxr%’olf nor e

th?n thr gﬁm ,}JQH’, ﬂI/QH&thrrJN(RsO)ahSEEﬁOa-(IONHRﬂﬁI@ﬁRbeQO%IQr11319@9, Rifp-

03/ 037916 PCI/ EP02/ 12022 = 63 - NH - NCRI0) 2. = SRAO, + CONH - COR10,
- COCR10, omg?@m@;wwm&é’ﬁﬂ%%e@ﬁ%ﬁ@@%ﬁﬁ%%mo,
and ;qgl Itg‘fgl ot linkar %grah@lhéd ©1-C% 41 ﬁ%{éiﬁf?:én@@% Rethetr dr lanétlelyE1-g60UP,

and I'near or branched C 1-C6 al kylene group, 5 X3 is a single
bond or hlkyiedeskdinf ed fromthe group consisting of -CH2-, -CH2-CH2-, -CO

- OCH2- CH2Q-, -0-, -NHCO CH2-, and - ~ O =R X3x . r are
a group X@dsgp}gcteﬁgg‘rc?g _:th%ﬁroé}PicBHﬁ?tﬂg %@&% epd saéﬁég{{g'd %gerlﬁtl '?ﬁifsgh(ras oup
consi st Hgstcgt{)?cgm(fﬁl i di ne, piperidine, to norpholine, chinuclidine,

di azepan, opyran, 1, 4- di oxa- 8- azaspi ro[ 4, 5] decane, = possi b@‘g}}/
subst i t uR@ds Bylected fmm ther grosp bensistingrafansasylealkydor aghiadical Hhergh 15t i ng

of d- C6 al kyl, dr. g thyl, -OH. cyan hyl. 1 - Kyl 3 - an
a7t 19 nEoBOSR ISP ERTEET i BBy oRigL L PrjoptRS bl PRl B

sel ect edpff Afirahd) ShBipheie, CRASE! maghthileng)riatidizoneand bipheiyli ard ipyan dii di ne,
tetrahydropyran, "and 15 tetrahydrothi opyran; - a pi Qer%f%ne pg)sm béf/

C- subst i possihly ybstituted b on¢ Rs/morsHgbptituents idependently,selectert Hom hrlpgem G-

wher ei n [ bond, or = 2 irie Colahi HECH2 -
and RlBé%s aﬁ‘é’?e‘%‘fs? 131" FB?%‘%%%%%@%%&%&“S? qﬁr%oor peol I ne, (S;;libperi di ne,
pyrroli ditrﬂ%;oro&%&ﬂ@?éﬁ}gy CAFC6 talityl @y gossitilp pybstituted yiyl ndteraree thagi tixeene,

1, 4-di oxa-spiro(4,5)decyl and 20 an aromatic, s C fr e P

consil§t i figorine aloms efhoas @Wﬂ‘éﬂrﬂ’é‘?ﬂpﬁ}’%{:ﬂg"“@ r‘&%ﬁ,&%%%ﬁ@w% ,'gi{m’l’azol e,

and phenyypassh i@t sébbit 8LRBCGOR10)-ORICOGR PG LROCOR!S, TONHEREO, -
ROCONHR10, -NHCORI10, and -nitro, wherein R10 is H or a linear or branched C1-C6

alkyl chain, and R9 is a linear or branched C1-C6 alkylene chain,

R3 includes at least a basic amino group, and it is represented by the general formula:
—R, - X3-R5

wherein R4 is selected from the group consisting of:

- C1-C6 alkylene, C5-C8 cycloalkylene,

- an aliphatic heterocycle containing at least one atom selected from N, S and O, and

20

possibly substituted by one or two C1-C6 alkyl groups or -COR1S5 group, in which R15 is
25  selected from the group consisting of -NR11R12 and -ORI11, wherein R11 and R12,

independently from each other, are H or a linear or branched C1-C6 alkyl group;

- aryl-alkyl or aryl wherein the aryl portion is selected from the group consisting of

benzothiophene, indol, pyridine, pyrrol, benzofurane, thiophene, benzene, naphthalene,

imidazol, and A‘tA)iph‘enyl, and it can be péésibly substituted by one or more substituents
30 independently selected from halogen, C1-C6 alkyl possibly substituted by not more than

three fluorine atoms (such as a trifluoromethylic group), C1-C6 alkyloxy possibly

substituted by not more than three fluorine atoms (such as a trifluoromethoxylic group), -



fromthe group consisting of halogen, Cl-C6 al kyl possibly substituted by
not nore than three fluorine atons, Cl-C6 al kyl oxy possibly substituted by
not nore wbhan/ostee fluorine atons, -OH -NHRLO, -N(R10)2CTawrd2/128R40
wherein R10, Rl11 and R12 are selected from 25 H and |inear or branched
Cl-C6 al kyl chain; - a piperazine possibly Csubstituted by one or two
Cl-C6 al kyl groups, and possibly N sygstituted by a group chosen from

- SO2NR11R12, - (CH2) 20( CH2) 20H, - CH2CN, or by the group -X4-R16 wherein X4

is a bond or it is selected fromthe group ISt fo- = 2-,

- CONR6- , OHOOMNHZR 18,0 dNRIDHRSRIHA2 - -COINER K6 '&&@81 égrf]’g?}?]for o%%%oﬁﬁgraup 30
consi sti oL LA liyNe dRgy lhﬁfw,ewmeuﬁane,
di oxane, B%Pﬁ‘)&%%ékbgﬁq& I@ﬁgﬁéﬁyﬁgmﬁﬁ% , di %ﬁgg’y%@ pyrazol , oxazol,
i soxazol Rapgk thiradirRaobs brMned (01376 Ay PEoLERMR/RIPi3 20 inegropbraadhstlf1-C6

substituted by one or nore groups selected from hal ogen, Cl-C6 al kyl, Cl-C6
al kyl oxyalkglene grepR6, Rl 1 and R12 are as defined above; - an ami no group

| ect ed f,r.omth - Lafi - otif 0-, -
2 nos ¢ Xedng el P AR LBl i e A BB pE Ot DTS Wher o7 m
ranges f o@R,3CHOS -0aNHRCALCEld all 2NHF€O4gs defi ned above - an

am no-cycl oal kyl group possibly su I tuted on the ring by a group sel ected
from OH, or dht Rl@gegaﬁ%‘l‘féiargpr %Scifﬁ%ﬁl?m are as defined above, -a

cycl oal k}ils\k.)%roup possi bly substituted on the ring by a group selected from
NR11R12, ierein R 1 and R12 are as defined above; 10 - an aryl .group
sel ect ed afi radiphitite hetermeycle askectetli figmothet growp rensstingy of ayreliding, BRENHPCHheny|

possi bly Subetl LUt ol DY a0 b oot o SRS LIED 5 o0 Beb Sthblom 4 b ouP
retro-i Bxgsﬁﬁﬁgﬁbs@iﬂﬁwwgﬁe 8f mbREsubstitidtta sdledted BomAta dgRoupsontistig atCl-ned,

I n which* one”or nore amdic bonds are inverted; 15 the pharnmaceutically

accept ablas syl lsydoéxyieshyl o ayasonsthyesnd @l -GoHkilPR: (1) as above defi ned,

wi th organic or.inor I c.ag] sel d 1 ; LS Ldte e

hydr ochli OraP@ZetéfE?ﬂPosg@%ﬂ{hsﬁ@ge By %‘ﬁ‘&’éﬁ%‘?ﬂcﬁ% i“g{efégggi ?(r:i§ g%éddtéw

trifluor %%&Qp a&jngi,sﬁfggl bfc mMébHolingR | pipéﬁdine,c ipyrrolidinej detaahydropframar amd aci d,
succinic acid, tartaric acid and citric acid; and the diastereoi soners and
enantis omestsahydrottiepyaamipounds of fornula (1) as above defined, or 20

T 2, h5heRlne Rt CABRRHEPE CIOEFIS1 hin ot iy o Rl 5.

R18 wherein X5 is a bond or a group —C(R11)(R12)-, -CO-, -COCH,-, -CH,CH,-, and
R18 is selected from the group consisting of morpholine, piperidine, pyrrolidine,
tetrahydropyran, tetrahydrotiopyran, cyclohexane, dioxane, 1,4-dioxa—spiro(§,5)decy1Aanéw )

20 an aromatic selected ﬁofn’-}f'fhe group consisting of thiophene, pyridine, furane, pyrrol,
thiadiazole, thiazole, and phenyl possibly substituted by one or more substituents selected
from the group consisting of halogen, C1-C6 alkyl possibly substituted by not more than
three fluorine atoms, C1-C6 alkyloxy possibly substituted by not more than three fluorine
atoms, -OH, -NHR10, -N(R10),, and -SR10 wherein R10, R11 and R12 are selected from

25  H and linear or branched C1-C6 alkyl chain;
- a piperazine possibly C-substituted by one or two C1-C6 alkyl groups, and possibly N-
substituted by a group chosen from -SO;NR1 1R12,-(CH,),0(CH,),0H, -CH,CN, or by the
group -X4-R16 wherein X4 is a bond or it is selected from the group consisting of -CO-, -
CH,-, -CONRS-, -COCH,- and -CO-NR6-CHp-, and R16 is selected from the group

30 consisting of pyrrolidine, morpholine, tetrahydropyran, tetrahydrofurane, dioxane,
thiophene, pyridine, phenyl, naphthyl, diphenyl, pyrazol, oxazol, isoxazol and thiadiazol,



general formula (I1l) AXB NCO R6 (IIl) 25 is selected fromthe group
consi sting of am noacidic residues of - a,a-disubstituted glycine-type

sel ect ed Wooaios1ees gr oup consi sting of 1-am nocycl ohexane- IPCxaPooxapk: c aci d
(Ac6c), 1-am nocycl opentane-1|-carboxylic acid (Acb5c),

1- am nocycl opent - 3-ene-1- carboxylic acid (Ac5c), 1-am noisobutyrric acid,
1- am noi ndane-| -carboxylic acid (1-Aicyg WO 03/037916 PCT/ EP02/ 12022 65

2- am noi ndane- 2- carboxylic acid (2-Aic), 2-amnotetraline-2-carboxylic acid

2-Atc)11' thyl -2-ethyl glycine, 2-nethyl z2-i e, ~1_
7 et by | BossiblysoRePg by o tuore grapes, fe L ST Cfd BhE c1-co
2- et hyl éﬁcpio gpﬁjﬁygﬁgﬁﬁﬁl RE1 ared R®4 blas abgidl adbddli ne; and the other groups

are as defrne 1. 5 3. The conpounds .6f f or mul agl(ll) acc ing to
claim 1, -wWhemeiino greupiselested OmgtheugrouR consisiing aefy FNRL 1R -TéTﬂﬁé s group

taini f 710 12 b t i : q
£ om ben e KA mineaie s cromgers cang A atie oA HYE0(PIGHD yREaFE®
or & 9rOyég%e%ﬁ@ﬁp%qf%hm%&mg%éasmaﬁhadme, Cl-C6 al kyl possibly

substitu y not to nore than three fluorine atons (such_ as

trifl uor omnamé-cydoakyl)gro@Lpasiblt supsinted ondhe ripg by & gsevn seleckis T Y more
than three fluaqrine ato su a_tni et hoxylic group), -OH,

- NHRL0, ﬁnﬁlh‘ﬁa)lglgx‘ﬁ%f&%gd{ﬁg}i ,”P&ﬁél%!ea%%mo, - ROOOOR10, - OR9COORLO,
- ROCOR10, -cg,%ﬂ}hﬂ.@mu CEhB IR ObstithiECOR 1R rifg By -angronp seletted diom NRIOR1Z, H or
a linear or”branthed -C6 al

kyl chain, and RO is a linear or branched
Cl-C6 1whekdiy Rdhend &l2iare a@eﬁ%éda‘mebw ng radical cc," possibly

substituted by one o S ' ' I yrﬁgll, Ghahe 1

hal odén, ~ERADERYP Sfﬁ?&%%%%ﬁ?%éﬂfhﬁﬁgé%qng% Zgﬁ E@‘f‘ﬂ%{}y nor eét han %giﬁeggy
f1uori ne RLGHE dubsattedsby bhé bl wasrensebitithints srleu) frofl He6gmiR WoBsistin®H ek bl y
substituted by not nore than three ne atons (such as

fluori
trifl uor deleghmGl-C6 aliebp)-Co.adryloxyhppd ,%r;-N( R10) 2, -SR10, - CONHRI O
- OOR10, - 000R10. - BRI sunad 5P Bk Aula- (O4aPRnds &MV Qefined, in which

one or more amidic bonds are inverted;

15  the pharmaceutically acceptable salts of the compounds of general formula (I) as above
defined, with organic or inorganic acids selected from the group consisting of hydrochloric
acid, sulphuric acid, phosphoric acid, acetic acid, trifluoroacetic acid,oxalic acid, malonic
acid, maleic acid, fumaric acid, succinic acid, tartaric acid and citric acid; and
the diastereoisomers and enantiomers of the compounds of formula (I) as above deﬁned, or

20 mixtures thereof.
2. The compounds of formula (I) according to claim 1, wherein the aminoacidic residue of

general formula (III)
<
_rlq cCO—
Re (1)
is selected from the group consisting of aminoacidic residues of * o,0-disubstituted
glycine-type selected from the group consisting of 1-aminocyclohexane-1-carboxylic acid

(Ac6c), 1-aminocyclopentane-1-carboxylic acid (Ac5c), 1-aminocyclopent-3-ene-1-

carboxylic acid (Ac5c), 1-aminoisobutyrric acid, 1-aminoindane-1-carboxylic acid (1-Aic),



ROCONHRI O, - NHCOR10, and -nitro, wherein R1O is Hor |inear or branched
Cl-C6 25 alkyl chain, and RO is a linear or branched Cl-C6 al kyl ene chai n,
and wherewp oB03799¢ S or N-R7__wherein R7 is sel ected fromPChEPIZIDOAD
consisting of H Ilinear or branched d-C6 al kyl chain, acyl radical R8-CO
wherein R8 is selected fromthe group consisting of H and |inear or
branched C 1-C6 al kyl chain; - R6 is sgkected fromthe group consisting of
H and linear or branched Cl-C6 alkyl; 30 - the am no acidic residue of
general formula (I1L) WO 03/0

37916, PCT/ EP02/ 12022 . 66 A N Q¢ Lali] |
i's an a, &-UPIeHKkPeGrEPEYC prid. éy%’é’)’r 'Wée]t?glp‘é'@fc gj%yg%%%&dﬁgg’p&“l' )
consi st '}Hertﬂ l-iéthﬁleg?f@'iﬁlﬂcyﬁhﬁﬁ?}?f@qgéﬂroﬁﬁélgg%%' ! %-&&ﬁﬁ@-n?ropyl%lycine, 2-

1- am nocycl openta -car boxyl 1I"c aci'd (CAC , - am noi ndane-T - carboxylic
aci d (1 Ahethyl-2«2bitybcglytingeBinzathyd-2eisebutylglysiso Ryh¢thylaphenylalanime pnd the

2- met hyl - phenyl al ani ne -pet hyl - 2-ethyl -glycine, R2 is a phenyl net hyl

group poﬁh%lg}o%ﬁg‘i?stﬁﬂgghag’ﬂbﬁphenyl portion by one or two groups

'“dep%“‘ief‘r?mécﬁﬁg%d%%ffféﬁ{ﬁlé aSHoRYH: fR4isT 1, Rehepdinhal ogen,  Cl1- C6 al kyl,
o al kyl oxy

Cl- C6 ,.and OH, - X2 is selected from-CONR6- and - CH2NR6; R3
i ncl udes -aX1 iseaCO gvowp;basi ¢ am no group and it is the follow ng group:

- R4- X3- RS, wher ei 15 - Is selected.fr t C L St4 group
- (CH2) ", ‘whiEr W%orr%%gﬁ?’?%%ofp tc8nta1§1,mg(ﬁ%_@ lg{lc o4 %%%ﬁ;éﬁ&%%% 1q?and.
an_ al i phabiohp sBRERH Tt bensent, alhthalehs,cndrbiplinyllposibly pybstialtédibpeneor

pi perazi ne"possi bly substituted by one or two Cl-C6 a(I@Qél chains;, - X3 is a
bond or imoregreusdodepsndendinseleeted fivuphaloges S iGRyalky! paseibly supstituted byt o |

-CO- CH2- angd - QO 20 -, RS | e 081 Skigy of
a) an'%l RSt ﬁlé‘“%eeer gg%lfeeatso “e s{i‘lgrc?ie%‘sr%%ﬁg}l%rgr i ng, Q%g#br?o(?]iogigne, y .y
mor phol i RRssiBiyecdp@ited Byehdtahorerthay thaee flacrineadigrds ¢such apar iflnomnethoxylic
1, 4- di oxa- 8- azas}gi ro[ 4, 5] decane, possi blﬁ/ ubgb}g’: ﬁt eéjOBé 8%@9? groups
sel ect ed greem QHCHN FNRBeoRpAS R ,H%f&ﬁ 1R,1COORLC Hé#ﬁ&y, and
O, OR9COOR10, -R9COR10, -CONHR10, -ROCONHR10, -NHCOR10, and -nitro, wherein

R10 is H or a linear or branched C1-C6 alkyl chain, and R9 is a linear or branched C1-C6

15 alkylene;

or it is the following radical

possibly substituted by one or more substituents independently selected from halogen, C1-
20 C6 alkyl possibly substituted by not more than three fluorine atoms (such as

trifluoromethylic group), C1-C6 alkyloxy possibly substituted by not more than three

fluorine atoms (such as trifluoromethoxylic group), -OH, -NHR10, -N(R10);, -SR10, -

CONHRIO; -COR10, -COOR10, -R9COOR10, -OR9COOR10, -R9COR10, -CONHRI10, -

ROCONHR10, -NHCOR10, and -nitro, wherein R10 is H or linear or branched C1-Cé6
25  alkyl chain, and R9 is a linear or branched C1-C6 alkylene chain, and

wherein D = O, S or N-R7 wherein R7 is selected from the group consisting of H, linear or

branched C1-C6 alkyl chain, acyl radical R8-CO, wherein R8 is selected from the group

consisting of H and linear or branched C1-C6 alkyl chain;

- R6 is selected from the group consisting of H and linear or branched C1-C6 alkyl;

30 - the amino acidic residue of general formula (III)



25 b) an azetidine possibly substituted by a-(CH2), R17 group_ wherein R17
is selected from the group consisting of norpholine, piperidine,

pyrrol i diwe,03mevi@hydr opyran, and tetrahydrothi opyran; cPpCa/EpopeoRdi ne,
possi bly C-substituted by a -C6 al kyl chain, substituted by a group X5-
R18, wherein X5 is a bond or it is selected fromthe group consisting of
-C(R1 1)(R12)-, WD 03/037916 PCT/ EP0Z%12022 67 CO, -CH2CH2-, and
-COCH2-; and R18 is selected fromthe group consisting of furane,

nor phol i ne, pyrrole, thiophene, tetrahydropyran, tetrahydrothiopyran,
pyrrolidine, cyclohexane, cyclopentane, 1-3-dioxane, thiazole and

1, 4- di oxa-spiro(4,5)decyl, possigly sugstituted by one or nore groups

sel ected from hal ogen, Cl1-C6 al kyly -C6 al kyl oxy, 5 OH, -NHRILO,

-N(R10) 2, and -SRI 0, wherein R10, and R12 are selected fromH and
l'inear or branched Cl1-C6 al ky—qN a pi@@-azt ne possibly C-substituted by
one or two Cl1-C6 al kyl groups anq possi bly N- substituted by a group

sel ected from - (CH2) 20( CH2) 20H, -ﬂQﬁZCN and a ﬁ up X4-R16, wherein X4 is a
bond or it is selected fromthe group consisti @ -CH2-,-CH2-CH2-, and |0
-COCH2-, and R16 is selected fromthe group con5|st|ng of pyridine,

thlophene t et rahydr opyran, norpholine, tetrahydrofurane, and 1, 3-di oxane;

e) an anjsngn gi@lmsmdlmddegy&menymekm setedteliHE OBHHenBINRD 1Rgisting08iln Rl |
R12 and in are as defined above; an am no- cycl oal ?é ?(Oﬁs' bl.y ),
subst§t uammwyploh@iam-ﬁgcaﬂapxahg Kéﬁ?ﬁ)séraé‘&@%‘&’c jopsnterssl ZAEPOXYHG 2fid ¢16P5) or a

cycl oal k ﬁTﬁOSS eyl §%§{§ﬁc %&{i (PYAiB), I a}ﬂﬂlogﬁil%ﬁn%n IR 6l RalBokylandoidR12

are as d eroardmati c ted from pyridine and

t hi azol e(adsc), 'Ijlﬁeﬂglrphw}ﬂwamﬁe Gemethyl- 2-kmylrglya1n(el) according to claim 3,

wh X : fromth
O oup. CoRaiista Hemoimeh ey poSHEy FRLRRRRCERS e RNl RYROLRERDE SF 8 hene,
benzot h' ﬁﬁy%d@ 9’219 seldEted T HROSOR Ié8§i§ti ¥f ﬁklogdﬁbﬂll-@@w@l hy1-€6CL- C6

al kyl be possi bly substituted by one, two or three groups
independe]kgrloxysa&idabﬂed fromthe group consisting of hal ogen, Cl-C6 al kyl
possi bly _substi tu%g_ rmrg&i)[_g L hree fluorine atons, Cl-C6

al kyl oxyr Xé—‘PS herein RLO i s sel ected fromH and

Cl-C6 al glincihéig a@[@ag‘toorﬁz%agl'c%nﬁﬁ’ﬁg@kiﬁaﬁﬁ1t9§ﬂhelfallovf/1ﬁglg°cdup (I11) is selected
fromthe group consisting of 1-

~R, - X3~ R5
wherein

15 - R4 is selected from the group consisting of a group —(CHz),-, wherein n ranges from 1 to
3, a C5-C8 cycloalkylene-group and an-aliphatic- heterocycle selected from piperidine,
pyrrolidine or piperazine possibly substituted by one or two C1-C6 alkyl chains;

- X3 is a bond or it is selected from the group consisting of -CO-, -CHa-, -CH2-CH2-, -CO-
CH,-, and -NH-CO-;

20 - RS is selected from the group consisting of:

a) an aliphatic heterocycle selected from piperidine, pyrrolidine, morpholine, diazepan,
tetrahydropyran, tetrahydrothiopyran, and 1,4-dioxa-8-azaspiro[4,5]decane, possibly
substituted by one or two groups selected from C1-C6 alkyl, hydroxymethyl, cyanomethyl,
C1-C6 alkyloxy, and OH;

25  b) an azetidine possibly substituted by a —(CHz)»-R17 group wherein R17 is selected from
the group consisting of morpholine, piperidine, pyrrolidine, tet;ahydropyran, and
tetrahydrothiopyran;
¢) a piperidine, possibly C-substituted by a C1-C6 alkyl chain, substituted by a group X5-
R18, wherein X5 is a bond or it is selected from the group consisting of -C(R11)(R12)-, -



am nocycl ohexane- 1- carboxylic acid (Ac6c), 1-am nocycl opentane-|-carboxylic
acid (Ac5c), 1-am noindane-I|-carboxylic acid (1-Aic),

1- am nocywbDapmsah- 3- ene 1- carboxylic acid (Achc), PCT/EP02/12022

2- met hyl - phenyl al ani ne, and 2-nethyl - 2-ethyl-glycine; 30 R is H R2is a
phenyl - net hyl group, having the phenyl group possibly substituted by a
Cl-C6 al kyl group; WO 03/037916 PCT/EB02/ 12022 68 X2 is selected from
-CONH- and CH2NH-; R3 includes at |east one basic am no group having the

following fornula: -R4 - X3- R5 wherein: ﬁ? - R4 is sel ect§d f% Lhde
group cof€)-stCHCHF, andyrQEHz-t apd RA8\ik &slest #O%ﬁ‘&e%o'fpr SRS © %'5? a’C5- C8
cycl oal kyl ene .group_sel ec 0 | e aﬁ:ﬂﬁl ex dledingghd an
al i phati %‘@%&&yﬁmﬁg’el té]gogg%ﬂef %%%?%@?Whe?ﬁpyr r%mlbﬁ%’ aﬁzﬁ‘~ ) 4

pi per azi pe.1PRSEhE)] dyclcpuitaid, t1u3-aibxhye, dhinzale andd,40io@a-spire(HS)dscski possiblyx3 i s
a bond or”it is a group selected from:CO, -CH2-, - CH2- < -NH- CO-;
10 - R5 saps@e;te@bﬁgm pgmpfea;roaw sel9odaiom hﬁb’ﬁs?’g‘%bgﬁe%fﬁ%%@;cédﬁ?ﬂ? 'the
group co S.wl&gg?%ﬁgg,gﬂhQﬁé@%ﬁé?éihq{&f@ﬁm1raaarlml dr88electe@fropaH, and

t et raﬁyd . d I 0Xa- 8-azaspl r o[ 4, 5] decane, possibly substituted
by one ofinbaiorbiraiched SelGycdledl; from C1-C6 al kyl, Cl-C6 al kyl oxy, OH and

cyanonet hyl; 15 b) an azetjdine sybstituted Q - vher ei n
RL7 is t aaiiwa@pslp%ﬁ}blﬁé}:‘%‘bﬂ%@ai i e %3&’8%'@@@3%&?‘&%@3"%&3 NCMI 03
al kyl group.. an bshi 031, WiEheNnanda | SoRA6or it
s sel ectsﬁlgstlln?tggnb? %e%?%gggg%cggﬁoglt g@cgg&o@%% 1) ( laerzlz - - %.Bup - CH2CH2- ,
and - COCHarereia ™4 Rhond oa itgs eelgctedfromt thel gfmmrﬂonm@‘m@éréﬂz-rgﬁkﬂm ran,

t et r ahydr ot hi opyr an, rrolidine,. cyclohexane p . . a 20

i oxafo, -BOCITD! WSUBLY LI, L BF EONE oY SHHLE S pEfGiey hiophehery

al kyl, - gﬁﬁt n{( W ; ARSfivafd, Ond R3-diosard; R12 are selected fromH
and Iinegér_ﬁé&djborp nche Cfghgééetglhgyl ; dz)?sa :ﬂergzi ne g% -sSu gi tuted
by one ore) tancantihe Ghowy ketéctest from, —HRA1R gn@t—&ﬁx@%a)@sﬁﬁﬁ# Y‘B’g‘?f%ngf‘ up

sel ected from - CH2CN i’;l%g (i(é) R16, wherein X4 is a bond or it is 25 selected
from - CHR12a m CINERPWE6 i s sel ected fromthe group consi sting of

f) an amino-cycloalkyl possibly substituted on the ring by a group selected from OH and -

15 NRI11R12, or a cycloalkyl possibly substituted by a group NR11R12, wherein R11 and
R12 are as defined above;

g) an heteroaromatic selected from pyridine and thiazole.
4. The compounds of general formula (I) according to claim 3, wherein:
X1 is a —CO- group;

20 R is an aromatic group selected from the group consisting of biphenyl, phenyl-ethylene,
naphthyl, phenyl-thiophene, benzothiophene, benzofurane, and indole possi’bly N-
substituted by a C1-C6 alkyl group, which can be possibly substituted by one, two or three
groups independently selected from the group consisting of halogen, C1-C6 alkyl possibly
substituted by not more than three fluorine atoms, C1-C6 alkyloxy, OH, NHR10, and

25  N(R10),, wherein R10 is selected from H and C1-C6 alkyl;
the amino acidic residue of general formula (III) is selected from the group consisting of 1-
aminocyclohexane-1-carboxylic acid (Acbc), 1-aminocyclopentane-1-carboxylic acid
(Ac5c), 1-aminoindane-1-carboxylic acid (1-Aic), 1-aminocyclopentan-3-ene 1- carboxylic
acid (Ac5c), 2-methyl-phenylalanine, and 2-methyl-2-ethyl-glycine;

30 Ré6isH;

R2 is a phenyl-methyl group, having the phenyl group possibly substituted by a C1-C6

alkyl group;



pyridine, thiophene, tetrahydropyran, norpholine, tetrahydrofurane, and
1,3-di oxane; e) an amino group selected from NR11R12 and NH (CH2) m NR11R12,
wher ei n RY0,03/088%D2 and m are as defi ned above; f) an am noPcygprotie2ane or a
cycl ohexane possibly substituted on the ring by the group - 30 NR 1 R12,
wherein R 1 and R12 are as defined above; g) an heteroaromatic group
represented by pyridine. 5. The conpousgls of general formula (1) according
to claim4, wherein: WO 03/037916 PCT/EP02/12022 69 X is a -CO group;

R is an_aro tic roup ct )t he group consisting of

phenyl -e?&y‘ﬁ ‘?\gfﬁﬁ’t - ﬁgﬁﬁﬁg}phene and benzofurane, possibly

substit U&%%@Md&rk& leds\ShelasiohhRRo G ?Fhﬁvmg eeRRsWRR!foymslel ect ed from

hal ogen, I% possi bly substl uted by not nore than 5 three fluorine
XY,

atons, Cl=@®,a OH, NHR10, and N(R10)2 wherein R10 is selected from
H and C1C6alkyl the amno acidic residue of general formula (I11) is
sel ect ed wheegin:1- ami nocycl ohexane-1 - carboxylic aC| d (Ac6c), and

1-am pocy {
phanyP- mectt-seieq3 ignf HdSip fdnsREhe of AR (CHy)" phiorefl Bt from 1o |
a?gH I2 ; i V\h@s C@'dy@l@alkgl@é%ump seidademelﬁ&ym@emmne 38d cyéldhéxylepe] sk & from
- erein es froml to 3, p |d|ne os.si bl. b tuted
vy 3 CL gy gy B Reertel i asFane, (1SRG, BrE e atale (PRRIED
an
bst 33 sCiwrfe oMk al i phatic heterocycle selected from
pi peri di ﬁg Sﬁ%@ %ydropyran p?ag&%lsy 20 substituted by one or nore C1
g:rG al kyl -g(?is{asiongbrﬁlpagmupdehetedcﬁﬂmbﬂ) ,CCEluh sCHy-GiHed, ang -NHGO66 al ky!
oup, substitute y roup X5- R18 wherein X5 is a bond or it is a grou
sel edfed -Roimselegtrd tr2‘!"5"(R12) and -CO-, and R18 is a group sel ected frgm P
t et ahy drg RN Afhaty ALOMEYAD eiBRed Frod %&é@ﬁﬁl oﬁﬁ@tﬁigbbﬁ/pl&wme | pytiodidiey one

nore groups-sel ect rom Cl- C6 al kyl
morpholine, diazepan, tetrahydropyran, and 1,4- d10xa-8-azasp1ro[4 5]decane, possibly

substituted by one or two groups selected from C1-C6 alkyl, C1-C6 alkyloxy, OH, and

cyanomethyl;
15  b) an azetidine substituted by a group ((CH2)»-R17, wherein R17 is tetrahydropyran;
¢) a piperidine possibly C-substituted by a C1-C6 alkyl group, and substituted by a group
X5-R18 wherein X5 is a bond or it is selected from the group consisting of -C(R11)}(R12)-,
-CO-, -CH,CH,-, and -COCH;-, and R18 is a group selected from thiophene,
tetrahydropyran, tetrahydrothiopyran, pyrrolidine, cyclohexane, cyclopentane, and 1-3-
20  dioxane, possibly substituted by one or more groups selected from C1-C6 alkyl, -NHR10,
and -N(R10),, wherein R10, R11 and R12 are selected from H and linear or branched C1- * -
C6 alkyl;
d) a piperazine possibly C-substituted by one or two C1-C6 alkyl group, and possibly N-
substituted by a group selected from ~-CH,CN and X4-R16, wherein X4 is a bond or it is
25  selected from —CH,- and -COCH,-, and R16 is selected from the group consisting of
pyridine, thiophene, tetrahydropyran, morpholine, tetrahydrofurane, and 1,3-dioxane;
e) an amino group selected from ~NR11R12 and —NH-(CH;)m-NR11R12, wherein R11,
R12 and m are as defined above;
f) an amino%yclohexane or a cyclohexane possibly substituted on the ring by the group -
30 NR11R12, wherein R11 and R12 are as defined above;
g) an heteroaromatic group represented by pyridine.

5. The compounds of general formula (I) according to claim 4, wherein:



25 wherein R10, RI | and R12 are selected fromH and |inear or branched
Cl-C6 al kyl; c) a piperazine possibly G substituted by one or two Cl-C6
al kyl gr owpa3/03rede possi bly N substituted by a group X4- RP6€TmPer/eion2 X4 i s
-CH2-, and R16 is selected from tetrahydropyran and 1, 3-di oxane. 6. The
conpounds of general fornmula (I) according to claim4, wherein the said 30
conpounds are defined by the foll ow ngebormnmul as: o
N [ N (benzo[ b] t hi ophenyl - 2-yl carbonyl ) - 1- am nocycl opent ane- | - car bonyl | - D-
phenyl al anj ne- 3 (morpholin-4-yl)propyl] am de WO 03/037916

PCT/ EPOZ%iiZE??Z"\EéO ¥PR 3

S) - aci d- NF{ NefrNaoRRAE Rkl iepiackon 1hé geoapronsistinglofatienyietinylemes nophiayl)
-car boxy] - D-phenyl al aniI'} - 3- am nocycl opent an- 1- %ar boxyl i c- N-tL“( 1

S, 2S) - 2- drennatbiophenes xand] benvofiwane, possibly substituted by one,”two or thiee groups

NY{ NC[ Na(,bi, phen- 4: yl 1. ani o ) .
N NN BRSSO THSRIERLS! SRRl gty Rovisarbal ani 1)
S, 2S) -52- AR RIEIne AR, AT 6 elk§1dxy O INIDRDE taad d(RAD), wherein R10 is selected

N7{N [N (N-(nethyl )i ndol - 2-yl car boxy) - 1- am nocycl opent an-1 - car boxy] - D-
phenyl al afigth H and @14€63alkyl; 3- ani nocycl opent ane- | -carboxylic-acid-N((1 S, 2
S)-2-amn cycl ohexyl ).am L | 18@Ld £ 1-ami clohexane-1-
{NC[ N'[ 4-t?’ ? ?%g%nljggﬁoaé% ?Fﬁéﬂéﬁl g%@?&%@ﬁ% geh- {e -car bgg(n;r]xoc_y[} phenyl al anyl

} 10 (1Ra3S0xyBcasidiacse) apehimimeyelopentaeyl-cabamgilid-apid(AL5c);
S, 2S) - 2-am nocycl ohexyl )am de trifluoroacetate salt
NY{ N [ NL(Béiszdf ur an- 2- yl car boxy) - 1- am nocycl opent an- | -carboxy]

- D phepyl - .3S) - 3-am nocycl opent ane-| - carboxylic-acid-N((1
Y e Ry medy

S, 2S5) ) amide trifluoroacetate salt 15
N [ Na( 4- (RetiswtONHananoyl ) - (R, S) 1- am noi ndane- 1| - car boxy] - D- phenyl al ani ne

am de- N 1 S 3R)-3-(nmorpholin:4-yl nethy. clepent 7 {N'[ Na(benzo [b]
t hi ophen-égwcé‘&jfeééhlff'?s) ope g?ﬁl%‘w’e %?)‘épn Bsﬁf{e_ togllp Hcl%%r})u-'[} phenyl al anyl }
-(1 R3 S)_-_ﬁ a_nj(np cl opent ane- 1-carboxylic-acid-N-((1 S, 2S)-2-

di net | hyl ani Hocyel ofexyl ) ani de hydrochl ori de salt 20

NY{ N [ N( bgngefp] t hi ophen- 2-yl car bonyl ) - 1- am nocycl opent an-| - car boxy] - D- 4- ne
thyl - phenylalanyl} -(1 R 3 S)-3-ani nocycl opentane-1_-carboxyl.ic-aci.d-N (1
S, 2S) 12- di Mhysei/ectﬂ@i @@ydﬁéhi«wl)%?ﬁldbweﬁ i driedd %’31 PlPe‘)‘/éme P"”ﬂ(’j‘}’
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X3 is a bond or it is a group selected from —CO- and -CH,-;
RS is selected from: '
a) an aliphatic heterocycle selected from piperidine and tetrahydropyran, possibly
20 substituted by one or more C1:C6 alkyl groups;
b) a piperidine possibly C-substituted by a C1-C6 alkyl group, substituted by a group X5-
R18 wherein X5 is a bond or it is a group selected from —C(R11)(R12)- and -CO-, and R18
is a group selected from tetrahydropyran, cyclohexane and 1-3-dioxane, possibly
substituted by one or more groups selected from C1-C6 alkyl, -NHR10, and -N(R10)z,
25  wherein R10, R11 and R12 are selected from H and linear or branched C1-C6 alkyl;
¢) a piperazine possibly C-substituted by one or two C1-C6 alkyl groups, and possibly N-
substituted by a group X4-R16 wherein X4 is -CHy-, and R16 is selected from
tetrahydropyran and 1,3-dioxane.
6. The >cﬂom.pounds of general formula (I) according to claim 4, wherein the said
30  compounds are defined by the following formulas:
NY[N%benzo[b]thiophenyl-2-ylcarbonyl)-1-aminocyclopentane-1 -carbonyl]-D-
phenylalanine-N-[3(morpholin-4-yl)propyl]Jamide
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pheny al %ﬂﬁc}m{ §3-amno cycl opent ane- | - car boxylic-acid-N((1S, 2S)-2-
am nocycl ohexy am e trifluoroacetate salt N7 f

g gNS§ 43WI{N?W:(&MWl)lnc(dR)Z-ﬁearb@m4l-anmbblgcﬂcgieymyﬂl}eaquuty&-rﬂl-l alanyl } -(1
am n
cycl opentrhpeslalaed} bRy3S)S- %P@FW@E&%“?@)C@%W%%Q’(N Gh 82907 -mingle

trifl

Nr7|{ NLFKIE\% ﬁ%@ﬁﬁﬁ& tét—frf@wmaﬁ:et?[teaS{:Flrlltnocycl opent an-1| - car boxy] - R- 3(4( net hyl )
phenyl) aIW@NP[}WM.(IBe&@)cﬁmaniomqymhmpeycﬂ@mmh-1~cabm»3m-phermalmyn} ((I

S, 2S) - 2- am nocycl ohexyl ) am de hydrochl aori de sal t

N71NGPN (KR BSRBteminesssinpeptape ézﬁamyl)w acigdy HA@Q@@M%WCEWWMT R-3- (4-

met hyl ) phe (1 R 3S)-3-am nocycl opent ane- 1- car boxylic-acid-N((1
S, 25)-2- %@X%%%ﬁgagyglohexyl )am de hydrochl oride salt

N7(N [N M{Nﬁi nh@ﬁﬂﬂﬁmwa)bokyﬁmmmbpmmﬂ-darbo&ﬂ Dephehylal%nsl}H-
met hyl ) phenyl | al anyl } 1 R 3S) - 3-am nocycl opent ane- 1-car b?)i'n -acjd-N-((1
S, 2S) - 2- (AR38 ;ﬂ@ru@ %fé qash%k%%flﬂ‘&é( $2%-2-aminocyclohexyl) amide

N Na( ben o) 2- yI carl aonyl)--1-am nocycl ohexan-1 _-carboxyl, - D-phe
nyl al ani ﬁgh AB%%%]%@C [ bi s(n-butyl)am no] propyl }am de

NC[ N'j6be NWﬁL (AR RANZMOYTO®, $)0 Fathiheoihdare- hompok yiHR phenylhlanine amide-N-

- car boxy] enyl al ani ne rmrphol | n -4-yl)propyl]am de acid-3 -cis-17

{Na[ N (b [élr‘-ﬁz%{ Immh@bn-émdlzwgw - 1-ani nocycl ohexan- | -carboxyl,
NY{N*N (benzo[b]thlophen-Z-ylcarbonyl) 1-ammocyclopentan—l-carboxy] -D-
phenylalanyl }-(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-{(185,2S)-2-
dimethylaminocyclohexyl)amide hydrochloride salt -

20  NY{N°[N%benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-4-methyl-
phenylalanyl}-(1R,3S)-3-aminocyclopentane-1 -carboxylic-aéid—N-(l S,28)-2-dimethyl
am1nocyclohexy1)am1de hydrochloride salt
NY{N*[N%4-methyl-cinnamoyl)-1-aminocyclopentan-1-carboxy]- D-phenylalanyl}
(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,25)-2-

25  dimethylaminocyclohexyl)amide hydrochloride salt
NY{N*N“(benzofuran-2-ylcarboxy)-1-aminocyclopentan-1-carboxy]-D-phenylalanyl} -
(1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((1S,25)-2-
dimethylaminocyclohexyl)amide hydrochloride salt
NY{N*[N%biphen-4-ylcarbonyl)-1-aminocyclopentan-1-carboxy]-D-phenylalanyl} -

30  (1R,3S)-3-aminocyclopentane-1-carboxylic-acid-N-((18,25)-2-
dimethylaminocyclohexyl)amide hydrochloride salt
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-am nopentyl)-amde trifluoroacetate salt

NC[ N' (benzo[ b] t hi ophen- 2-yl carbonyl ) - 1(R) - am no-i ndane- | - car boxy] - D- phenyl
al anine N-[3(norpholin-4-yl)propyl ]am de 30
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72 (1R 3 . . -

2{ N[ NL( gﬁﬂ?@?%ﬁyﬁhyﬁp@n- gminogy¢lgpentane-1; carboxylic-acid I(15:29)-2

car bOXY] d&&ﬁ'ﬁﬂmi@bﬁdlbﬁ&ybﬁmmmydf@hmnﬂalml car boxylic-N-(1

S, 2R) - 2- ani nocycl ohe

aci d- 3- CM{W[N engalb le[lfﬂi}l-ﬁlCé%@@‘é@f%‘&?@&h?ﬂthﬂg]é’ﬁyu(Q:ycI opent ano- |

I-\I??erg T(ZJPB?HY?'%%‘B'& '@#e%ﬁl oqcey “Pﬂ%%@a%%@?’ %ﬁf%{l@%ﬁé&)ﬁ‘%) 7 2-yl carbonyl ) -1

- ani nocy g} alRYABhdxyhadlidoMifluofdaceiirnydltal ani | }
- (L-(4R)am no- prol ine-N- (1R, 2R) - am nocycl ohex tP?‘é!lﬁ

ci s- NT{ N&{Y{\N‘([Né‘ﬁ&mpthyimpiwh - Bt g(!LRé§P'l§oxy] D

RPF ny ) aI2 %5?1'1 e 8’&'9%?51 Sﬁw?‘é SRR, jss.z-ammocyclohexyl) amide
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r boxy] enyl al ani |} am nocycl ohexan-1-carboxylic J*((
S, 2R)1(-)2 (’N’Y I{N"E[M?‘(laphmgbyamdvhgyoyl—]amnmw@l@pentan- -carboxy]-R—S( methyl)
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20 amdeN— (1.5S, -3-( a i ane
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a-N-[3- (AR RAelohSylai %@U&ﬂl&m&%ﬁ

acid-3-cis-N'[N (benzo[b]t | ophen-2 Yl car bonyl) 1-am nocxcl ohexan- A

- car boxy ININ%(benzo[ blthiophen-2-yl-carbonyl)-1-a minocyclohéxan-1-carboxy]-D-phenylalanine-_ .
20  N-{3-[bis(n-butyl)amino]propyl}amide

NYN®%(benzo[b]thiophen-2-yl-carbonyl)-1 -aminocyclohexan-1-carboxy]-D-phenylalanine-

N-[3(morpholin -4-yl)propyljamide
acid-3-cis-NT{N®[N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanil}aminocyclohexan—1—carboxylic -N-((1R,2S)-2-aminocyclohexyl)amide

25 NY{N®N%(benzo[b]thiophen-2-ylcarbonyl)-1-aminocyclohexan-1-carboxy]-D-
phenylalanyl}-3-cis-aminocyclohexan—1-carboxylic-acid—N-(S-aminopentyl)-amide
trifluoroacetate salt
N“[N“(benzo[b]thiophen—2-y1carbonyl)-1-(R)—amino-indane-1-carboxy]-D-phenylalaninee
N-[3(morpholin-4-yl)propyl Jamide

30 N“[N“(benzo[b]thiophen—Z-ylcarbonyl)-1-aminocyclopentane-l-carboxy]-L-
phenylalanine-N-[3(morpholin-4-yl)propyl Jamide



phenyl al ani| } am nocycl ohexan-1-carboxylic -N-((1

R, 2S) - 2- met hyl am nocycl ohexyl )am de 25

N [ NC( berwo[obpsii©@phen- 2- yl car bonyl ) - 1- am nocycl opent an- | Pcardroxyjo2D- phenyl
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1D pHeRyAS b1 N BN ope AR PO AR POR R T Tam o
I t 03/.037916, PCT/ / | RS-y
(Nl N bEHPORE P ARSI RS o R NS AR 2 pminceycloberyl,
phenyl al gRid,

ide
am nocyc%glhexan-l - carboxylic-N-( 51' R, 2S) - 2- di_met hyl am _nocycl opeé%l)z Ija_rn' de
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30  Benzo[b]thiophene-2-carboxylic acid (1- -{1-(R)-[3-(4-hydroxy-piperidin-1-y])-
propylcarbamoyl]-2-pheny1ethy1 carbamoyl}-cyclopentyl)-amide.
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25 piperidin—4-y1methy1]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
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6-Methoxy-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1+(tetrahydro-pyran-4-
- ylmethyl)-piperidin-4-ylmethyl]-carbamoyl} -ethylcarbamoyl)-cyclopentyl]-amide.
5-Methyl-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl- 1R={[1-(tetrahydro-pyran-4-
30 ylmethyl)-piperidin—4—y1methyl]-carbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide
- 6-Methyl-benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-1R-{[1-(tetrahydro-pyran-4-
ylmethyl)-piperidin—4.—ylmethyl]-carbamoyl}‘-ethylcarbamoyl)-cyclopentyl]-amide
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12, for t IGnet ry qlglgeerrll 4-y1methy1]-carbamoyl} -2-phenyl-ethylcarbamoyl)-cyclopentyl]-
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20 8. Compounds defined by the following formulas:
- benzo[b]thiophene-2-carboxylic acid, [1-(1-aminomethyl—Z-(R)-phenyl-ethylcarbamoyl)-
cyclohexyl]-amide
benzo[b]thiophene-2-carboxylic acid {1-[2-pheny1-1(R)-(piperidin-4-ylcarbamoy1)-
ethylcarbamoyl]-cyclopentyl}-amide
25  benzo[b]thiophene-2-carboxylic acid (1-{2-phenyl-1(R)-[(piperidin-4-y1—methyl)-
carbamoyl]-ethylcarbamoyl}-cyclopentyl)-amide
benzo[b]thiophene-2-carboxylic acid {1-[2-phenyl—1(R)-(2-piperidin—4-y1—
ethylcarbamoyl)-ethylcarbamoyl]-cyclopentyl}-amide TFA salt
benzo[b]thiophene-2-carboxylic acid [1-(2-phenyl-I(R)- {2-[4-(tetrahydro-pyran-4- ~ -
30 ylmethyl)-piperazin—l-yl]-ethylcarbamoyl}-ethylcarbamoyl)-cyclopentyl]-amide TFA salt
C-[1-(tetrahydro-pyran-4-ylmethy1)-piperidin—4-y1] -methylamine in form of free amines or

salts thereof with hydrochloric acid, sulphuric acid or trifluoroacetic acid.



respiratory pathol ogi es, such as asthnma and allergic rhinitis; ophthalmc
di seases, such as <conjunctivitis, skin diseases, such as allergic and

cont act dwomawd1ie, and psoriasis, 20 intestinal disorder®CTHPON17I2
irritable colon, ulcerous colitis and Chron di sease, gastric diseases,
urinary di seases, such as cystitis and incontinence, erectile dysfunctions,
di seases of the nervous central systesdl such as anxiety, depression and
schi zophreny, tunoural pathol ogies, autoimunitary di seases or di seases

(oLt 0 12 PO 6 AbBneUlr il KR, 8 PRI L3 gL e
ost eoar t Wirbparsticy ofhphuratacduticalr fériiulldtions useful in the treatment of pathologies
associated to the stimulation of NK-2 receptor.
10. Use of the compounds of general formula (I) according to claim 9, for the preparation
5  of pharmaceutical formulations useful in the treatment of respiratory pathologies, such as
asthma and allergic rhinitis; ophthalmic diseases, such as conjunctivitis, skin diseases, such
as allergic and contact dermatitis, and psoriasis, intestinal disorders, such as irritable colon,
ulcerous colitis and Chron disease, gastric diseases, urinary diseases, such as cystitis and
incontinence, erectile dysfunctions, diseases of the nervous central system, such as anxiety,
10  depression and schizophreny, tumoural-pathologies, autoimmunitary diseases or diseases
related to AIDS, cardiovascular pathologies, neuritis, neuralgia and treatment of pain,
visceralgia, inflammatory processes, such as osteoarthritis or rheumatoid arthritis.
11. Pharmaceutical formulations comprising as the active principle at least one compound
of general formula (I) according to claims 1-7, or mixtures thereof.
15 12. The pharmaceutical formulations according to claim 11, further comprising
pharmaceutically acceptable diluents and excipients. ,
13. The pharmaceutical formulations according to claims 11 and 12, for the treatment of
respiratory pathologies, such as asthma and allergic rhinitis; ophthalmic diseases, such as
conjunctivitis, skin diseases, such as allergic and contact dermatitis, and psoriasis,
20 intestinal disorders, such as irritable colon, ulcerous colitis and Chron disease, gastric
diseases, urinary diseases, such as cystitis and incontinence, erectile dysfunctions, diseases
of the nervous central system, such as anxiety, depression and schizophreny, tumoural .
pathologies, autoimmunitary diseases or diseases related to AIDS, cardiovascular

pathologies, neuritis, neuralgia and treatment of pain, visceralgia, inflammatory processes,

25  such as osteoarthritis or theumatoid arthritis.



